








1% 
tw 








Pobiad 
Hoan’ 









they 
bide 


Hoe ‘) iy 
Wn ae ee 
Dien) haw 





v 
CV SRMAGAL ibe nt hed 
PoP Pa take 







nme ae sa ” 
‘ders ie ALAM a be 
ae - 





























ea 

a Las ide kul , 

dreads f 

rrorecary (hater me 
enn i ra 


HHH tego 
ar bie) rei 
Wade 


















Wah 1H) 
vary tet) a AA 

ra ) 3 
Von Aa) ais iti Pints) 







Was 


















ay 9) 

eae hited Pea lg 
WANE gs eg Lay hy 
MOE aay 35 bas 
ed ta i Cans f' etal 














Teh ua aproa tioned egt ce 


ye en 


Who, 
Cas 
4 














ie 
"Skies 
raat 
av 


fi 
i 



















i na) 
initiates ted 
Pott Abs 

sfnuabeeye4 


ot 
dh ba) M4 
; 

ih 
ing 


ca) 


eh 
i} 










i 
Mov 





i {insist 
Vere ee ia Gag 
Mite ‘| 
Wy A Walp a 
Hil fiat, 
wet aNy, 
tht 






















cused 
* ? 
tage Ripert 
ff vt 



















Mist tet 
nib it jeden 
Cc hl 





i agtdas 
BU eu ee 
a iieesah el 










ness 
ay Whites by 
ee 















eine 
‘ht Le 






mat Bey 
Puy jape thf ya 
13 : 


nil 








Race 
inn 


Soins 






fey 
at 
oH 





Tena Db 
alk 


















ae 


ne 















rhe 
+ PI 
ines 








| eit 


ae 


edie 


i 4 
core pepo 





A 


hh 
“ 






hi 





SaaS 
patie wns 
tay 





eS 
tags 





















































y an) va ty ‘} 
Ry baa 
Suen He np 
kewl 
hy wee 
t RACES 
es Pie 
HY A ec AA Hosta biitapa 
i He aH gS NSAID A gh lp 
: ‘ Ny nid UIBAU enV Ln Ty UN CKD OR AAR : Gr ba Hey 0) 20.2008) 
> \ ETA Sen at ea aE Ns BW Be Pas i UU 
Ceeviye Mal Moly oA PU Sarea tein WS TAO ESO PAL OR 
, \ ye} \ i AMV YR a bg Db 






ANA 


a 
jeVeer A aicadiy Stina 
UR CVn ay if y Bae tt 


1 Vos vi 










ay 










» ‘ i 
PER RMGON Gon Asal 


Salah ied 
$ iy 
Wisp iw 
4 













BiH 


Wns ha 
ah ty ok 
is AN ANCA Ge gh 2A 
4 ay Bahay ” 
TS ual AN TNR 











' SEOLT Yeager 
AUR PCO RUAN 
WAY ZaveREne sa 
















Tanne 5 
BHA taueh VA cy Da i alan oh) 
SUI HACICOn Bh Ua 
Lae ANG 






Ayo 
Cian 






























































































vi 4 eb] 
A . 
‘yea 
a} Wssiuiuy i 
tay OEM ep Poe phres 
4 BUAROM aC a Wat Wis 
rae) DE oat pen TPikaWre 
i \ ; Teviied yew ty Ln Mit vy em yori ad A ‘ 
st HHUA Pus CINveA CS i Si (ABP SEE GO) 
y ales i EMBL Hin i i ‘i 
Atay i BH mde ay i DVN AeA AIT Bec 
baba AMgist sti okedse 
4 ROE WS EP Yk Se aA 
; Baca i 4 gism Digaiy i 
i ‘ h Sait ora 
{ i tA RAD 
eat nid stamp t ay! 
Pusmartea eeutttiGy Ra TORR 
, * . ¢ Sn 
my faint 
, ; sie tying 
' s Lan Wactayt ch 
. v0 Tecaceryal Le Races A ODI A f 
i ' By iets FGA Vie Ua EW, 
‘ yavarni » ai Lerrnvade 
ny eraed ‘ f 
. 
i ‘ 
‘ ‘ 1 ‘ i AP seeker 
} A123 i tera renyigesny 
1 pvea’ Ds ‘ 0 % 18 diate 
f 1 ha HWAN SABLA hd 
, i nyi shiva i 
‘ : Akesta ‘ 
’ , aig) 5 , 
i ia ich 4 
Pcba | a 4 
1 i , t 
‘ ' ' Aine 
i Digesayanny } 
, ‘ econ bhi PA ‘ 
5 REALS ‘ HarSveseuaay SIUC OASISAR Date thy 
5 yiel 1 PIER = Wi) 
i NACL PESESE YOU 





Digitized by the Internet Archive 
In 2022 with funding from 
University of Toronto 


httos://archive.org/details/31/761114680598 






on 


re Ue : vy >is of 
Be ta 


pire :! 4 rile 
; ra oe ; a 
rend aoe . whe 





a) a ie mh r 


1 





| PROPOSED: PIPELANE, / 











¢ ‘ 


KPNY, 


ae VALLEY PIPMLING TNOUTRY GA 
rye Ce Be Ppt ee Cal | 


a 
ef 
ft Re te te 
aa fares ts 





IN THE MA PER. OF APPLICATIONS ‘BY. BACH Ow 7 
(a) CANADIAN ARCTIC | GAS PIPELINE: LIMITED FOR A 
-RIGHT-OF- -WAY THAT MIGHT’ BE GRANTED ACROSS 
)DTR’¢ NORTHWEST: TERRITORIES; ‘AND! (4) ; 
(b) FOOTHILLS | ‘PIPER LINES LTD. FOR A RIGHT-OF- WAY 
OTHAT, MIGHT BE GRANTED ‘ACROSS CROWN LANDS: 
WITHIN THE: NORTHWEST | TERRITORIES, View, 
FOR THE bay pe A PROPOSED MACKENZ IF, VALLEY PIPELINE « 
i 5 \ xe ve} ae ae 


Wana’ | 





. ay Ne St 


IN THE (MATTER. OF THE SOCIAL, “ENVIRONMENTAL, AND 
_ ECONOMIC IMPACT REGIONALLY (OF “LHE CONSTRUCTION, 
OPERATION AND ‘SUBSEQUENT ABANDONMENT: OF THE ABOVE’, 





Wyn) ? PMP ry (y. 


(Before. the. Honourable: Me. JusticeBerger ,_ Commissioner) 


Inwik, N. W. T. 


| “Febroaty be) 1976 








_. Volume 126 





‘al Ni 


i VauLwest REPORTING LTD., 
we ee 4299 CANADA Way, 
PP RO LCN bok eal -\ BURNABY 2,.B.6.. | 





ALLWEST REPORTING L-TD. 


aA Se 


: 


2 








Miss Leslie Lane 


Mr. Carson H. Templeton, 


Mr. David Reesor 


Mr. Murray Sigler 


Mr. John Ballem, Q.C., 


or 


APPEARANCES: 


Me. tat GC. SCOLt, O.C., 
Mr. Stephen T. Goudge, 
Mr. Alick Ryder and 


Mr. Ian Roland for 


Mr. Pierre Genest, Q.C., 
Mr. Jack Marshall, and 
Mr. Darryl Carter ror 


Mr. Reginald Gibbs, OR oi 
Mr. Alan Hollingworth & 


Mr. John W. Lutes, ow 
Mr. Russell Anthony & 
Pro. Alastair Lucas For 


Mr. Garth Evans 


Mr. Glen W. Bell and 
Mr. Gerry Sutton, 


ZO 


Mr. John= Bayly 


or 
for 


Mr. Ron Veale and 
Mr. Allen Lueck 


EO 


(i) 


Mackenzie Valley Pipeline 
Inguiry; 


Canadian Arctic Gas 
Pipeline Limited; 


Foothills Pipe Lines Ltd. 


Canadian Arctic Resources 
Committee; 


Northwest Territories 
Indian Brotherhood, and 
Metis Association of the 
Northwest Territories; 


Inuit Tapirisat of Canada, 
and The Committee for 
Original Peoples Entitle- 
ment > 


The Council for the Yukon 
Indians; 


for Environment Protection 


Board; 


for Northwest Territories 


Association of Municipal- 
ities; 


for Northwest Territories 


Chamber of Commerce. 


for Producer Companys; 





ae eee =e : 





Lats 


® 
«el 
fay 
} 4 
— 
¥ 
a » 
a 
. " 
tae 
“ ; @ lh 
7 v 7 
vi 7 








eee ee 


2 WITNESSES FOR C.O.P.E.: 


3 Norman SNOW 
William J. LOGAN 
a R.K. PETTIGREW 
- Cross-Examination by Mr. Evans 
5 - Cross-Examination by Mr. Hollingworth 
- Cross-Examination by Mr. Marshall 
6 - Cross-Examination by Mr. Goudge 
F 


473 Pariphlet on National Emergency Equipment 


8 
7 EXHIBITS: 
ocator System 


Guidelines on Use & Acceptability of Oil 
Spill Dispersants 


Review of Petroleum Spill Containment 
Dykes in the North 


476 Pipeline Spill Reporting Network 


477 Threat Preparedness Chart 


(ii) 


Page 


19143 
LoZOS 
AS eae 4 
£9255 


LO 29'S 


£9293 


19298 
19298 


19298 











eee . iP 
) 3 vi gel “ete Rae 
i hve ae tl en “at Fa SN i f 
(Leta Me ae ete 


Cope, pha de? Cavs 


a *y C5 (tet oe, | aD exe ac 
Be A! ReI2ya IOL62 


ae 
} { » wot op aornltlebsup oC 
et ne ror (i ifiqe 


ssiors6s4a to werver 
Soyo: ons ie nerve 


qo if tar enléent? 


Yeu T. 


. : 
7 ; 
at 
7 : aL 
>. : . ; a4 
! : ¥ + 
s 
i on 








MOVE uur 
19143 


Snow, Logan, Pettigrew 
Cross-Exam by Evans 


| Brery ies, ? Oe Ds 
| February ‘16, 2976 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

THE COMMISSIONER: We'll come 
to order, ladies and gentlemen. I think we're ready to 
proceed. 
| MR. EVANS: Mr. Commissioner, I 
| believe that it's my turn to cross-examine these witnesses 
The testimony by Mr. Pettigrew, Dr. Snow and Mr. Milne 

provided a great deal of information on the nature of 
potential problems on the conception of oil spill contin- 
| gency plans. However, we haven't had very much evidence 
presented on the implementation of contigency plans and 
so much of the time that I'm going to be cross-examining 
will be devoted to this aspect of oil Spills. 
NORMAN SNOW, 


WILLIAM J. LOGAN, 
Re Kar iPETTIGREW resumed: 


CROSS-EXAMINATION BY MR. EVANS: 

Now, Mr. Pettigrew and Mr. Logan 
in section F-5 of your testimony -- of, I guess, Mr. 
Pettigrew's testimony, particularly sections B and C, 
which relate to discovery and notification, containment 
and countermeasures, clean-up and disposal; I wonder 
if you could bring these topics into perspective, using, 
aS an example, a major oil spill incident in which you 
have thad involvement. 

WITNESS PETTIGREW: I would 
like to run through a pipeline oil spill that occurred 
-- there've been a number of them that occurred in Alberta, 


Saskatchewan on some of the major pipeline systems. I 
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Snow, Logan, Pettigrew 


Cross-Exam by Evans 


thought if I used this one for reference that we would 
be somewhat more pertinent to the Mackenzie pipeline 
that we've been talking about. I'll refer to this one 
as the Strome and Killam oil spill. These are names of 
small towns in Alberta, southeast of Fdmonton. 50, "he 
you hear the words "Killam", you'll know it's a place 
name. 

In trying to reconstruct or 
redevelop the scene, I'd better comment briefly on a 
few points. There is the main pipeline systems which 
feed out of Alberta and out of Fdmonton. There is a -- 
you just have to focus that a bit. I don't need that 
one right away, I'll turn it on, Lorraine, when I need 
Ue, if youroan just: Beeus 5. Or, 

But the main pipeline systems 


consist of a ten inch, twenty-four inch and a thirty- 


four inch diameter pipeline system from Edmonton down to: 


the head of the Great Lakes and delivering oil to 
eastern Canada and the eastern United States in the 
amount of -- order of magnitude, something in the order 
of 1.2 million barrels a day, through the three line 
Systems. About a year and a half ago, there had been 
over the past twenty years or so, certain line breaks 
and about a year and a half ago, there was one that 
Started a series of line breaks on the thirty-four inch 
pipeline system. 


The thirty-four inch alone 


carried about 900 thousand or a million barrels a day to 


eastern Canada. The first break, and I'm going to be 


doing some of this from memory and I-11 refer to brief 


| 
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: Snow, Logan, Pettigrew 
Cross-Exam by Evans 


Spill reports and other conclusions. I won't drag this 
out excessively. I'll try and give you the highlights. 
The first split in this thirty-four inch pipeline occurre 
on the 28th of January, 1974 at a time when the temperature 
was 30° below zero on the prairie and the leak was found 
at 10:30 in the morning. 

Now, if I backtrack from that 
a little bit, the pressure drop was noticed at their 
control station at 0840 hours. The line was immediately 
shut-in, an aircraft immediately dispatched from 
Edmonton, and the leak was found, located at 10:30 a.m. 
or about -- it took about two hours to locate the leak. 
We first -- the pipeline company followed through on 
their internal reporting and external reporting, and wes 
explain those terms in just a minute -- consequently | 
there was quite a broad information flow in communication| 


: : > Te se 14 a4 5 
spill or a pipe break -- pipeline ructure. 


linkage set up. Inmediately they knew they had an oil | 

The -- this was interprovincial 
it's been well publicized, the interprovincial pipeline -- 
I'll refer to them. They dispatched men to the scene as 
soon as they had isolated the pipe break and dispatched 
equipment from Edmonton and from the opposite direction 
from one of their stockpiled areas beyond the break -- 
Strome or one of their pumping stations. 

The question of volume was un- 
known for a number of hours. It usually is and an 
estimate, however, early on, an estimate was made that 


some ten to twenty thousand barrels had been spilled. 


The cause was undetermined in the intial phase and it 
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snow, Loqan, Pettiqrew 
Cross-Exam by Evans 


take a period of time for assessment and an evaluation 
to come to such numbers, calculations, and so on. The 
Spill was reported confined to a low slough area in the 
Vicinity Of the pipeline right-of-way, O11 was soaked into 
snow, and the snow and the temperature hampered clean-up 
efforts. Within a few. hours, suction trucks and bull- 
dozers and equipment were on site. 

It was known that the numerous 
sloughs in the Vicinity of the spill . served as 
feeding areas for migratory birds and geese. Another 
point, the twenty inch diameter pipeline and the twenty- 
four inch diameter pipeline remained in service. By 
ten o'clock the following morning, some two thousand 
barrels of oil had been recovered. They were pumping 
very viscous crude. Viscous because of the low tempera- 
tures and sludge, ice and snow with considerable diffi- 
CuLty . 

A day later, another report 
a day later -- by the way, I forgot to point out that 
when they had recovered the -- that pipeline section, 
they had a found a split in the -- in one section of 
pipe along a horizontal weld four feet in length. This 
was repaired. The jointed pipe was replaced and the pipe- 
line put back on production. I'd have to check as to 
just how many hours that took. A quick guess would be 
fifteen hours. This was only back on production about 
a half a day when a hundred and fifty feet further along 
the same pipeline, another break occurred. It eventually 
turned out that this second split was again along a 


welded horizontal seam and was nine feet in length. 





| oly. | 
ye 
ianustnve ne rer ed 500 










#5 no o@ Bae we 

























a itt “At #438 4 rts “gip? ch 
‘ 


cL obeys ; : 
TA : _— Pi : > a ; 
dat boilson, 94u Tha pee Ana Na iach is Tota 
ed Se 


fh ii 
t ey inolo. hess vias" ip fare si (olnarey arty Bne wone, od by ie, we a 
a) 
. fod dae aay eotsewe . Je oy wed a Meg : ae ales 

i! ; r 7 
| , a A, 
i, “4G AC ate Sibi ial 
\Euewsenme ede +844 awonsd aiw Ot ; 


i ag! Freapeeey (iitad of9 Ye vtteioly enf at 


Hes AS coe ¢) iw! ie Shatet yapscup tia Bod eaese paige? 


‘* Rae orilaria davennih donk wsaewe edt TIRiLOG - 


no (deol vewa ce Sentemen patisatq tezemelB taal 307 


nw >» ,peicvtonw saiwoltio? aff aAsolo'o nad 

sy i, ai souevesoen mood: bad Lio to e#efezted 

ee Ye ioe goooarVY ebwsn evocely Vv iIsv 
l al 


v genre foe aod ,epkete bose eeart |} 34, 


bed Eris 


® 

ke 
eS 
¢ ; 
Fr 

a 


“4 ee ; i ¢ ; ; i, Z i c =) | G i 7 e he i sqert , PAW 
" 7 2 

o-4 rier | b4nuhox” ap. gong Sq ant 
a St 

H <i } : ion b4 4eri7 Py Iworn Yin 
i mnie ah! hese 1 4 viao@ @5sw eit? ~eweee 
+#- aiou? Seek ve) Sih Bosiutasd * mew vee 


iLaw*heve, 3 rth: 4so7d te3onp, anhiags 


cvs iave wew tiloe Barre sale 
lef 





fs 


hO 


20 


30 


19147 


Snow, Logan, Pettigrew 
Cross-Exam by Evans 


I have a slide here of this one and it might be just 

as well to put that on at the moment. It gives an imp- 
ression of what a jointed pipe looks like that has 
broken under rupture. Incidentally, just as we look at 
this, I think that's slide number one there. That's well 
inatocue, 

This one may be the one the 
nine foot split -- or maybe it's the four foot. It 
doesn't matter a great deal, but it shows what happens to 
a jointed pipe thirty-four inches in diameter wrapped, 
split along the seam. It just opens up, you can put 
your arm in it and a line like that, carried about 800 
pounds pressure; 800 pounds per square inch pressure 
during normal working throughput conditions and when a 
rupture like that occurs, the pressure drops immediately 
to a very low value and alarms are pretty loud in the 
control station -- the nearest pumping stations. This 
actuates their own contingency plan and action plan. 

The Interprovincial Contingency 
Plan for Action has been tested over some years and in 
my Opinion, is -- has been -- is quite effective. If 
we can have the lights, again, please. 

Another point I might mention, 
interprovincial, just as a normal course of investigation 
take samples of faulty pipe in question subject to 
metallurgical ultrasonic tests -- these of course take 
a great deal -- take a lot of time and you don't have 
those results until some time after. There were a number 
of theories postulated as to what was taking place; a 


poor quality of pipe, excessive pressure surges and that 
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Snow, Logan, Pettigrew 


Cross-Exam by Evans 
Sort Gi ching, bul mostiy at was conjecture. 

I might point out here, and 
I'm reading just a few highlights from the Interprovincia 
Report, 

"The oil was contained within the natural boundaries 
of a slough which was about 400 feet wide and 600 
feet long." ae 
Oil soaked ground and water contamination in the slough 
area. They commented on the loss in throughput on the 
main line. The pressure had dropped to 75 pounds from 
their working pressure of something in the order of 6 or 
600. 

The line was down -- Edmonton 
to Superior -- was down thirty and a quarter hours. The 
loss in throughput, one Neuen two hundred thousand 
barrels. That last point, they have lots of wavs and 
means Of making up that throughput so that the eastern 
people don't freeze by getting into their stockpiled 
resources, say at Superior. 

One comment, they talk about a 
weld here -- a weld had a crack running clockwise from th 
nine to three position. This might be worth a comment 
on the basis that the pipeline spill -- the amount of 
oil out ==erhe amount of of) that's lost from a mipture 
of this kind is to some degree dependent on the -- where 
the block valves are placed -- the control valves. S89 
this case, the block valves were about 25 miles apart. 
The amount of o11 out, or lost, is also dependent on the 
gradient of the pipeline. It's also dependent on the 


hen 
position of the split and“’they talk about a nine to three, 
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nine o'clock to three o'clock quadrant, that is some- 
what significant. You can visualize that at a twelve 
o'clock position, with no great gradient on the line, 
the split is right on top of the pipe. There won't be 
that much oil lost. If you visualize that split ata 
six o'clock position, the bottom of the pipe, then over 
a certain distance, depending on gradient and head and 
that sort of thing, most of the oil will run out of the 
pipe. 

The position of the split that 
we looked at on the screen there a minute ago was in 
the twelve o'clock to three o'clock position or quadrant. 
So when the head had equalized in that section of pipe- 
line with the block valves closed down, a certain volume 
would run out. Then, during the repair of the pipe, 
there is another guantity of oil as they cut through the 
damaged portion. There's another volume of oil that will 
drain out and this is referred to in many ways "drain-up" 
end ovata ee ete., and this is controlled spiih, 
you might say. Usually it is - they have prepared a 
ditch or something like this, or a sump, into which it 
is collected while they go ahead with the pipeline re- 
pair. 

Just to -—= VJust sumiaraaiung 
some of the numbers in the volumes that this particular 
spill -- really you can see that there were two spills, 
one following the other in quick succession here. Then 
I'll take a look at the reporting situation. 

But these two spills -- There 


was a total volume spilled -- a total volume out and that 










































4 
= sane? sit fe An fier - ate wae Foo ato 
? ‘ j 7 

i* ba 2° naw Srede «S04 Fo aie nD hihi = sitde ans 
ik tou Wiis osnten ey eae Te toeer ke doxbn tes 1° 


sia rigwt © ga htt eset ies nae 


e 





a 








oe 
a 


e 


del pees $0aLo UGS TO ae isha ie \ebts2ee@. Aoate*o xie 


Dury g, Sore prs "2 CDOAht rT nmirLAnageD sare tet aissze> & 
wif’ Se dua cere (obw Tew ag ad geo paisd a0 Sea gen 
-sqiq 


sta Sant’ neorvoe 479 go te Betool ew 


. SrA Thials t Oo faofo'’s seta ce igois'oa eviaw3s saz 


_ ee oe 


ees 7 a 7. i leune Bet Bbesd ois meriw o2 
eer . (fo aotlev goald ody Ati ent 
Leg id tere l SEKD ad eit .200. Bee ‘Bluow, 
edi Ady wee Tl yitoennave todsons af eiets 
iy va) é ‘yl oe bane a ‘avait AOkSIO® bepentss 
haxysotet ef arc’ Oth joo aketb 
} id % nt ;oOA6e",.09e , a sad-sbexrh Bae 
wa? at +i yiisve .voan Sipin voy 
7 
SNF pntdgemos FO Aosks 
ST ere Dae ff (tiv beads ov vans eolinw batoa tion er 


. -iisq 
wee Gu in Ae - ; 4 We | BS 


| a} 


atin + Parts ‘tov of vl aveceten oad ¥6 einoe 


f _ 


| sttiay of yaw Stats Pela eee abo doy yilss7, = ttias | 
| mawT CC ad Acteespove ‘Avnzep al tadigo sil valine sao | 

coissusie onicsonet eas 25 deol 6 
‘at? ~- bite tus enmt2p 20g 


‘ify bute 400 amulov fadod aoe Be 





19150 


bay PEPOR TING L:TO, Snow, Loqan, Pettigrew 


Cross-Kxam by Fvans 


will include a‘drain-back or drain-up was 37,000 barrels. 
They recovered 36,000 barrels. Those figures only 
evolvedafter many, Many weeks of investigation and that 
SOT Os oti nos. 

Unitess there's any questions, 
I think I've said enough about that spill; the volumes, 
the specifics, the ee See of time. It seems to 
me to be not worthwhile to go into the actual hours, the 
day, all these specific details, but there's been many 
reports written on it. Those are the highlights of what 
can happen in a piveline spill, and I think this would 
be the time to look at one viewgraph that I have that, 
in my opinion, is part of a contingency plan that any 
pipeline company must have. It's, in a way, our own 
version -- or my own version of the reporting system and 


EG think is automatic. 


Could we -- If I could have the 
lights out please. Just a brief description here of the 
communication situation that would take place -- or that 
does take place in the Interprovincial Pipeline System, 
when something goes wrong. It's just a diagrammatic 
representation of the flow of communication. 

The red portionon the left, 
of course, is a spill from a pipeline which is under 
National Energy Board jurisdiction and that is the setup 
in the Interprovincial and the Trans-Mountain Pipelines 
and a few others in Canada. When a major event occurs, 
a major split takes place, it is up to the pipeline 
company to take the first immediate action. They're the 


ones that first know of the spill and the pressure drops 
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and they're immediately alerted, so their internal 
reporting is the first thing that happens. Coming out 
from that red area, I show internal company reporting 
and response. This should be immediate and usually is 
immediate. They get an immediate signal in their control 
stations and all things, many things happen immediately. 

Pipeline company management 
is the first to know -- is the first to be advised or 
receive the information of the -- of something that has 
gone wrong. But at the same time, others are busy on 
the phones and other means of communication to advise 
other people that need to be brought into the situation. 
©O then, it's the external reporting of the spill which 
takes place just as soon as possible and this would -- 
there would be communication from the pipeline company 
to their pumping stations, to their supply depots. 

They would, in this case that 
I talked about, throughtheir own aircraft -- or an airpor 
where they immediately go into a small plane and flew 
the pipeline and to activate equipment -- equipment of 
all kinds -- their pumping equipment, bulldozers and 
so on -- extra joints of pipe -- and manpower to the 
scene. So that's what I mean by "external reportina". 

In the meantime, if it's a 
Significant event, there's a line that I've dropped down 
from the pipeline company Management and spokesman, 
usually they have oneman that does the public relations 
bit and it is usually their decision to inform the press 
and usually after some early assessment, this they do. 


The external reporting in this particular case, which may 
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not be -- which may be similar to whatever evolves -- 
whatever kind of organizational Setup and contingency 
planning setup that might come from a company that builds 
the Mackenzie Valley Pipeline. This may not be too 
different. 

The upper line here, we say 
provincial and for the Mackenzie Valley line, it would 
be a double line, as I see it. It would be both 
provincial and Territorial. So the Northwest Territorial 
Government would be notified. The Department of Indian 
and Northern Affairs would be notified. Ottawa would 
be notified. I think those would be the main ones. Out 
of that type of information flow and communication, other 
that need to be involved would be alerted. I thought tha 
-- that's all I have to say about that one, but it gives 
an impression, I think of the communication. 

Lét me point out that I"ve 
stated that, in my opinion, the contingency plan for 
Interprovincial pipeline is a good one, at this stage. 

It seems complete and maybe I could support that statemen 
by covering very, very quickly just the content to give 
you an idea of the types of things that they consider 

in acontingency plan. Their alert procedures, similar 

to what I discuss there, they have a number of pages on 
who to report to, who's involved in every phase of 
response and response, containment, recovery, etc,, what 

to report, what levels of responsibility, public relationg, 
that's covered, contacts with local residents, the 

media -- pretty well defined -- their own company personnel 


with their organizational structure and the responsibilitie 
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currently define the on-scene-- predesignated on-scene 
commander -- his name, and others, and their functions 


and duties at times of an emergency-- the government 


agencies, who to advise and what to report -- they cover 
police assistants, because very often, in cases like 
this, R.C.M.P. are required both sometimes for traffic 
control and many other things. and initial investigation 
of cause -- overload highway permits, main block valves, 
equipment and how it's to be used, where it's to be -- 
where it's stockpiled. They also have lists of the other 
equipment that might be obtained in a major event from 
other pipeline organizations or other industrial setup; 
contractors, who they are, where they're Jocated, the 
telephone numbers and so on; towns and municipalities, 


especially those municipalities through which the pipe- 


line runs, rights-of-way; their phone numbers, who to 


contact; where the airstrips are; telephone numbers; 
power and gas companies, same thing. 

There's an interesting tabulatio 
in their contingency plan which gives the volumes of -- 
in barrels -- oil per mile. An iuneesecin deen es a 
ferey eight inch tdrameter jeapeline carries rl), 060 
barrels per mile. The company radio communication, maps, 
pipeline gradient, etc. 

Last thing I would *say about -- 
in response to this question is the -- after the usual -- 
after the phases that we've talked about of alerting, 
discovery, reporting and containment and countermeasures 
I mentioned those briefly here and the clean-up and 


disposal. Let me think, disposal -~ most of this oil tha 













im "ois seu? 


a 


= 7 ae 


7 esi tera 
i? rvina? + 
(‘oho tfaav 


| mmcey ? 

| 

. T3893 i 
| 

{ 

} 

( 

ee Aus 





at le 
re. f 


“9 Lavangianbote ~ 
“Sede. the pabnigas, 
4nasinrrevow “ort amt S Pee fe to 


ItOGa2. OF 


wy 


+, 


ar. 


LON D616 


» dpyoadt aetzilaqioiaum eaons yLintesqes 


sk etl Same: paccaginsinde 


pee 











1 eae 


iP ) 


[ “7e 
+ sete brig wathert a2 i 
sel enon psa in vateas 95 


7 Nery 


























Aagtie 4 os y ue 


tenga ged Bertaupet ots “ae - aT) 
by 


(tink ben epales. seo oynga bas 
.2tieseq yeudnpid Seoftevo -- ae 
‘ 
‘yedw ,feem @¢ of 2*3l wort Ban gnomes 


avet cate vert. .beligtede a 
tdpim gedd tremqiups: 


em ep of BSeantssdo od 


tadto to enottssinsezo esalleqiy ssd2c, 
orn yortt. on. ,etotostsAon, 


‘ors sisnw 


awod uty oa bas, etedwun encigale? 


eqora, tiers «vow to-esttors ,anye on 
| 15 eqizverls aa? siedw standin ' 
. a - 
pyiki+ ampe ,aotnscmos cap. Saw gevoq, . 
trie oslo yonespatztaoo, 1igste. ab | 
a — 

art] efinm wg [lo = eletuad 

1h tatemsih dpat jsdpie- - 
a + i 
nanos etT elim. seq eietts¢ = 

ote, «jnpkiesp oh Sanm 


iN sah] 


qeite@eap aldy o4 ocsoaee 


heticd otf eel tne paasde ‘ 


ee 


a6 Johnie ayaa candle . 2 
7 


tent =~ Feagqa st. 





Fat PERO TING UTD. 19154 


Snow, Logan, P igrew 
Cross-Exam by Evans 


was recovered was pumped directly back into the pipeline, 


after the pipeline had been repaired. The additional 


water that they might have picked up with it, it's 


only a very small part, this offers no problem. They tap 


into the pipeline and pump the crude back in. 

The disposal of the remaining 
oil that was on the land and in and around the sloughs 
and the depressions, this was left till spring and ‘in 
the spring, the company went back in with bulldozers 
and other equipment. Any of the aerable land was -- as 
a matter of fact, they contracted a few specialists in 
this type of thing and aerated, turned over the land, 
rerti lized@art oad einumber mt things? to! iti that i'ma bit 
unfamiliar with but one year later, that land that had 
previously been growing crops -- one year later, the 
crops were as good as they had been in the year prior 


to the spill. 


So that's a comment on disposal. 


It's a comment on restoration. Now, payments of damages, 


cleanup costs, and prosecution -- the company paid 
whatever costs accrued and compensated the farmer on 
which the oil had been spilled for loss of crop and 
revenue. Naturally, they paid the cleanup costs and 
that sort of thing and as far as prosecution is con- 
cerned, this was considered by various authorities, 
essentially wildlife because of damage to ducks, mainly, 
at that time of the year. I forgot to say that I think 
in this event, there were some thirty ducks that were 
killed. 


They looked- at prosecution, and 
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evaluated this possibility. The case did go to Court 
and, as I recall, there was a fine in the order of -- 
it was nominal, I think -~ a thousand dollars or some- 
thing in that order. That's from memory, so it may not 
be correct. 

That's all I have to say 
about that. | 

MR. MARSHALL: Mz. Comutssioner, I 
wonder if I could say a few words. 

It's early Monday morning and I won't 

say very much about relevancy, except that it seems to 


me with all due respect to the witness that much of 


what's been gone through for the last forty: minutes isn' 
reléevaneVee, thei work’ ofVthis Inquiry. Butethat's not | 

really thespoint*®that DTiwish! to make. » The point’ is that 
it's about quarter after ten, we've been sitting since 
9:30. We've had one question answered and I suggest to 
Mr. Evans that if he wishes to call direct evidence, the 
rules of the Inquiry require that it be prepared in 
advance and circulated to the participants so that they 
can have an opportunity to prepare cross-examination, 

I think we've been around this 
route before with other Counsel and really that's the 
only way we can carry on the work of the Inquiry. If he 
wants to cross-examine let him cross-examine, If he wants 
to lead direct evidence, I suggest that he ought to 
abide by the we. 

THE COMMISSIONER: That's a poin 
that was concerning me, too, Mr. Evans. 


MR. EVANS: “Yes, Mr. Commissione 
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Snow, Logan, Pettigrew 
Cross-Exam by Evans 


I understand your concern. 

THE COMMISSIONER: -=- Well 
let me finish. Mr. Marshall's right in that you're 
asking Mr. Pettigrew, who's an expert in these matters, 
to discuss, at great length, particular Spills and other 


matters that weren't laid out even in brief in his 


opening statement and that's not -- that's not his fault. 
I just -- I think Mr. Marshall's got a point. You're 
really -- this isn't cross-examination in the accepted 


sense of the word and I'm not suggesting there's anything 
wrong with doing that, but if you saw, for instance, the 
same collaboration between Arctic Gas and Foothills in 
the presentation of their case that we observing between 
COPE and CARC, you'd be making the same objection. You 
really would be and I think it's a point well made. 

MR. EVANS: I appreciate that | 
point, Mr. Commissioner and I'll try to confine my 
cross-examination to things that are more directly 
relevant. However, I -- 

THE COMMISSIONER: JTt's not so 
much a question of relevancy, it's that the -- it's an 
elaboration of a matter that should have been outlined 
in the prepared statement, that's all. Mr. -- I think 
Mr. Marshall's entitled to complain about that. 

MR. BAYLY: Mr. Commissioner, 
before we go on with this, we have been through this 
before and one of the things that you said before, sir, 
was that this is not a trial and this is not a proceeding 
where anyone has property in a witness 4nd Icertainly didn' 


lock my witnesses up from anybody. 
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Snow, Logan, Pettigrew 
Cross-Exam by Evans 


THE COMMISSIONER: No, no. 
Nothing wrong with that. 

MRi-BAYLYs)ar-gandyin the,past, 
it's also been the custom for the applicants as well as 
others to approach the witnesses of COPE and CARC and 
Conmission Counsel and speak to them at cot fee-break 
or in the evening in order to ask if they have any inform 
ation on various subjects. I think we have to keep that 


in mind when we're -- when we're looking at this prob- 


lem. 
THE: COMMISSIONER: . I. want, you 
to do that. I want you all to feel free to talk with 
each others witnesses and I hope you continue to do so. 
Mr. Marshall isn't objecting to that. He's suggesting 
that the matter that's being discussed by Mr. Pettigrew | 
is one that is appropriately included in a prepared 
statement, circulated in advance. That's the point, as | 
I understand it and I certainly think there's something 
in it. But don't get me wrong, you're all entitled to 
talk to each others witnesses. I think you should. This 
is -- the witnesses are anxious that the whole of the 
evidence should come out and they should feel free to 
talk. tows Of VOUsan Buty d oo Well, Ty.thinky,y carry, on 

Mr. Evans and, but bear in mind what I've said. 

MR. GOUDGE: May I suggest, sir, 
just before we conclude this that one practical way out 
of this dilemma, and it is a dilemma, may be that when 
Counsel who are cross-examining know that they wish to 


go into in relatively expansive detail:: matters that 


they feel are of use to you sir, and I'm -- Mr. Evans 
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Snow, Logan, Pettigrew 
Cross-Exam by Evans 


felt that and it seems to’me that it was useful to you. 
It would be helpful to the rest of us to other Counsel, 
to be given some advance notice of that so that it avoids 
Me; Marshall’ sacomplaint that he iS, in*a SenSe, taken a 


little by surprise at the expansiveness of the evidence 


and he would then be -- at least as best one is able in 
the circumstances -- to prepare his own questions about 
the question asked by Mr. Evans or any other Counsel. So 


it seems to me that if all Counsel are alert to the prob- 
lem and if they do wish to elicit, in rather substantial 
form, additional pieces of information from the witness, 
that they make an effort to communicate that in advance 
to other Counsel, so that other Counsel can prepare 
questions on that aspect of the matter, as well as the 
evidence in chief. 

MR. HOLLINGWORTH: That, sir, 
seems to me gets into two levels of discovery of dootnea= 
We've got your preliminary rulings which say that evidenc 
should be presented in written form and distributed two 
weeks in advance and it seems to me Mr. Goudge is now 
suggesting some contracted form of that and I don't re- 
gard that as satisfactory. It seems to me if any Counsel 
whether it be Mr. Evans, or anyone else wants to get into 
matters of substance ‘in cross-examination which aren't 
really related to the direct evidence, that he ought to 
call that witness again, and distribute the evidence in 
advance. 

THE COMMISSIONER: Yes. That's 
a good point. That puts it very well. Well, carry on 


Mr. Evans and let's just see how we get along. 
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Snow, Logan, Pettigrew 
Cross-Exam by Evans 


MR. EVANS: I just want to make 
one point on this. Now, it was my feeling that, ina 
way, this was directly related to his evidence in chief 
and that it's a specific example of many of the thinas 
he's been talking about. 

Loe COMMISSIONER? "ht TS direct] 
to that. “ALL riaht,” i agree with’ that. 

MR. EVANS: I Just thought it 
would be, you know, would bring it -- focus the point 
for you if he t5a16 discuss -a, situation in the past 
in which he had firsthand knowledae. 

THE COMMISSIONER: Right. No, 
it was helpful. We're not -- no one's critical of Mr. 
Pettigrew and no one's saying this evidence shouldn't 
have been heard. It's the procedure and we, as lawyers, | 
are -- you know -- that"s our meat and drink to us -- | 
procedure. | 

WITNESS PETTIGREW: TVA Likeres™ 
say one thing. I didn't realize I was being that expansive, 

I got the reading that some detail was required and if 


at any time, I tend to talk a little bit too much on any 





one of the other, upcoming questions, please remind me 
and I'll try to keep it as short as possible. 

THE COMMISSIONER: Well, that's 
fine, Adon + worry about that. Ft"s*nerhing=—— 

MR. HOLLINGWORTH: We always 
start the week with a fight, Mr. Pettigrew. 

THE CGM. splONERs "O.R., Lee's 
carry on. 


MR. EVANS: Moving right alona 
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Snow, Logan, Pettigrew 
Cross-Exam by Evans 


here -- I'll address my next question to Mr. Logan. I 
wonder, sir, if it's possible to generalize on the de- 
gree of success that is being achieved in cleanup of 
major oil spills in aquatic environments. I wonder if 
you could give us some idea how successful -- 

WITNESS LOGAN: Well -- 

0 Maybe da) comer potvadt 
another way for you. Suppose you use a scale of zero 
to ten and the zero representing complete failure and 
ten representing a high degree of success, maybe you 
could rate the past performances in aquatic environments 
SrA Cleanings ups olnSspi tds. 

A Well, I have to divide 
that, if I may, into a couple of areas. Very quiet 
aquatic environments; small creeks, a reasonable degree 


of success. Using your scale of zero to ten, probably 


somewhere in the area of five to seven and a half. Major 


aquatic systems such as large rivers, lakes, open oceans, 


we're back down about one. The success rate has been 
very poor. 

fe) So that would be the 
success rate you'd foresee in the Mackenzie River or 
the Beaufort Sea? 

A Possibly. 

QO I wonder if the other 
gentlemen on the panel would like to comment on that 
question? 

WITNESS PETTIGREW: My comment 
would be that it would be in the order of magnitude that 


certainly isn't halfway on that zero to ten scale. 
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Snow, Logan, Pettigrew 
Cross-Exam by Evans 


The one to two would be about top limit. 


0 I'm sorry, Mr. Pettigrew 
I'm not sure that I understood that. You said -- you 
mean quiet -- 

A I'm agreeing with Mr. 


Logan's evaluation on the scale from zero to ten. I'd 


say thessueeess ratio+was down,at that lower level: 


(@) Around one? 
A Not much more. 
@) Now -- you'd agree with 


him with respect to quiet aquatic environments, like 
small creeks, around five? 
A Yes. 
6) OsKuy MB e Snow) (Dr «Snowe? 
WITNESS SNOW: Yes, I think 


right down at the bottom end as far as most of the 


Mackenzie system is concerned. Probably one would be a 


fairly good estimate, but there are quiet areas in the 
Mackenzie system too, where containment and cleanup 
probably could be relatively more effective, probably 
approaching four. 

Q Now, in a length of 
Oil pipelines, say two thousand miles, what do you 
suppose the probability of an oil spill in one year 
would be, under present -- the present degree of 
sophistication in pipeline technology? 

MR. HOLLINGWORTH: Is Mr. 
Evans referring to a break in the pipeline or is he 
referring to spill along the right-of-way? I wonder if 


he could be more specific. 
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Snow, Logan, Pettigrew 
Cross-Fxam by Evans 


MR. EVANS: I was referring to 
a break. 

AR. MARSHALL: Well sir, that's 
a subject that I know a little bit about and it reauires 
a lot more detailed question. You have to talk about 
size, you have to talk about pressure, you have to talk 
about operating conditions, locations and so on. The 
statistics are meaningless unless you have a lot more 
detail in the question, for the answer. 

MR. GOUDGE: Mr. Commissioner, 
if Mr. Marshall wants to give evidence, let him get up 
there. Why doesn't -- In my respectful submission, the 
the witness ought to be permitted at least a preliminary 
run at the answer. If he says there are qualifications 
that ‘need to put in the question, that"s guite a 


different thing. 


MR. MARSHALL: I'm saying leas 


not enough definition to the question, I will withdraw 


my evidence. 


THE COMMISSIONER: ‘The ==" IT woul 


-- the witness has been alerted to Mr. Marshall's point 
which seems sound enough. It's a matter that might be 
useful to have the witness answer and when the Reaufort 


Delta group present their evidence, they can indicate 


whether they agree with it or disagree with it. I under- 


stood the Beaufort Delta group was presenting evidence 


on impact of an oil pipeline rather than the two pipeline 


companies doing it. 
MR. GOUDGE: Well, we hope to 


have some evidence from them as well’too, sir. 
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Snow, Logan, Pettigrew 
Cross-Exam by Evans 


THE *@OMMISSTONER:.» All «right. 
I've forgotten who the question was asked of, but -- 

MR. EVANS: I haven't actually 
directed it but, I quess Mr. Pettigrew and Mr. Logan, 
in taking Mr. Marshall's comments into consideration, 
Maybe you can gualify your answer by stating the assump- 
tions you're making. 

WITNESS» PETTIGREW: I'11 try to 
say it in my own way. I would hesitate to put a probabil 
itvenactor on that seri ot thing. iI don't pretend to be 
that kind of an expert anyway in the business of pipe- 
lining, but I would like to put it in a different frame-- 
a different. Let me say it this way, that in Canada 
over a period of a year, pipelines have given us most of 
our volume problems of spilled oil, pipelines of all 
Sizes, from the thirty-four inch that I talked abott to | 
small pipelines in 011 fields, particularly in Alberta. | 
It runs somewhere on the average between oh, probably 
around thirty-five or forty percent of the volume 
spilled in a given year is due to pipeline failure. So 
that's a pretty high percentage. If I had to support 
that, I have one slide that would give some indication 
on a national scene of the number of pipeline events 
and the volumes associated with that. That's about all 
that I would comment on. 

Q Did you have anything to 
addytorthats Mra) Logan? 

WITNESS LOGAN: No. 

THE COMMISSIONER: Well I should 


not think that there's anyone likely to dispute what Mr. 
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Snow, Logan, Pettigrew 


Cross-Exam by Evans 
Pettigrew has just said. I'd be surprised if it were a 
matter of dispute. I think we can pass on. 

fe) O.K. Now, I have before 
me volume two of Dome Petroleum's application for a 
dribting awthority. Cleicontains anol spill contingency 
plan. Now, I'm not quite sure what I ~- what procedure 
I should use here. I'd like to at least list this as a 
document that's available for examination. 

THE COMMISSIONER: It is done 
then. 

@) I believe you gentlemen 
have examined this, have you? Mr. Pettigrew? 

WETNESS “PETTIGREW: I didn't 


hear which one you're referring to. 


plan of Dome Petroleum. I guess it's Canmar now. Have 


Q GE “the il spill contingency 
| 


you examined that? 

A I've examined it very 
briefly. I've not had time to go through it, but I 
know something of its content and -- if that answers 
your question. 

Q DES Snow? 

WITNESS SNOW: Yes, I have 
examined it. 

0 Mr. Logan? 

WITNESS LOGAN: No I have not 
seen the latest issue. 

| 6) You've soon a previous 

draft I take it? 


A I saw a draft that came out 
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Snow, Logan, Pettigrew 
Cross-Exam by Evans 


in December. 
Q f2eGe. Oy. K., thank your 


Now, in chapter one in pages one to three it stated 


there the results of the Beaufort Sea studies suggest a 
number of oil spill cleanup techniques which are likely 
to be effective for oil spills under the sea ice, Canmar' 
drilting tocation. It states that: 
"There are some uncertainties associated with the 
techniques". 
In summarizing a capability, it ends in a very positive 
note. 
"Canmar contends that its environmental contingency 
plan will go a long way to minimize the detrimental 
effects of an oil spill should it occur in the 
Beaufort Sea from Canmar's operations." 


Now, Dr. Milne who gave testimony hére last week, appears 


to state quite a different case. On page 24 of his pre-’ 


pared testimony, he states: 
"Most of the oil discharged from October, 1976 to 
early duly 1977 --" 

That was in his scenario of possible oil spills -- 
"will escape containment and disposal at both 
Canmar sites. 25,000 cubic meters of oil discharged 
from October, 1976 to early July, 1977 will escape 
containment and disposal at both Canmar sites. 
Spring burning will have only very limited success." 

Further down on the same page it states that: 
"Oil spill counter measures proposed for 1977 are 
not likely to decrease significantly the-estimates 


of environmental impact of an oil and gas blowout 


. 
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occurring at either Canmar site." 
Now, Significantly both of these statements are based 
on the same body of data, that's phe Beaufort Sea Project. 
I understand that Mr. Logan participated extensively in 
that. Now g== 

THE COMMISSIONER: Excuse me, 
you're saying that Canmar's assertion is based on the 
Beaufort Sea study? 

MR. EVANS: Yes, Mr. Commissione 
that appears to be the basis for their evaluation. Now, 
I wonder, Mr. Logan, would you aqree that these two 
statements are diametrically opposed as to cleanup 


capability? 


| 
THE COMMISSIONER: Well, let's 
just pause a minute here. We all heard Dr. Milne and 
that was a most impressive presentation. You -- and 
I'm sure Mr. Logan is familiar with Dr. Milne's report, | 
if he was a member of the study group, Canmar is in its 
whatever that is -- its report, quite naturally suggests 
that everything's going to be all right and that they 
have cleanup capability that will minimize the results 
of an oil spill. You're asking Mr. Logan whether he 
agrees with Canmar or with Dr. Milne, is that ? 

MR. EVANS: Well that's the 
next question I was going to ask him after he had -- 
if he agrees with me that these are very differing 
evaluations of the same data. 

THE COMMISSIONER: Well, let's 


-- we all can make up our mind about that. On the face 


of it, there seems to be a difference. 









n pre 
“ante 
i 


bageatt ore ejnenssade ened: . 






= vas 
dosetant mee fyaloses od 3" = ete8 | fe ¢bod: 






‘a viarrernagxs So’ nai" es | nvon ° 2M Jay a: an 
hae 











| yam Seboet  « taxoves tea: Seer 


“at 7” Fe . ee 
) 6d! ao Sesed =! colseeeee eo semasd Fads eaiyee ax! voy 
{ | i“ 
| Tvbu38 s98 Arotwnek 

























7900f%e8 ry .eae) :3MAVS .AM 
wel isubeve s=iett xox elesd oid od OF semeqqe tes 
a a3 12 estos yoy Blyow ,fepol .oM .sebnow I 
| | ivi 03 #26 bseenodgo vyilsotasemeals Sts atnemejate 
Syoiltidaeqss 
| 4 Ws 34 eATHOLESIMMOD BNP 
wie ortl beh mH cae [f6 sW eter stunim & gepeg teu; 
iepanesesiq evVieeer9mt Jgaom 6 eew Jsc3 


| ' <2 deiw seglima? et gevol .aM ese mI 


| 24; ’ e ‘ rut - er ant 10 tedmem 6 . +i | ‘ 
te ad to 2 mated 31 GL), 


che Sri ere La sar - piodeiy atfi.=-- af i 
! 1 i a i Jeai3 Tavessiw 
= 
thr s 2 ‘ Lis od oF paror a pala seye Sens > 
j 
| e” i+ m fiw ged? yal lidsaso quasess ved 
te _ 
. on tedvoiw caper ™ onitwe ex'uor .iitoe £86 ns te 
; « 


ee hiv .w aviw 25 tamas” dole naexce 


ony e832 s wv. i ~.ay 
- 
, 
; _ 
“ ad of istie min tag a9 patog ee” T nok 
i 7 


Or re?tIrh yrev eis Seeds Janse om HIS 88 

Ajab anne off3 te 
| ‘e'tef ,ifen -:agroteetiens dar | oa 
«? ofc nC .tets goods high rf qo . oitex 1 


-eoae set s pda 


vw tin er we As 

















19167 


enow, Logan, Pettiaqrew 
Cross-Fxam by Fvans 


MRe EVANS: oY esty 

THE COMMISSIONFR: So that 
what vou've come down to is you'r€asking someone who's 
working apparently under Dr. Milne's direction if he 
agrees with the report Dr. Milne prepared on the basis 
of work Mr. Logan and others @id. 


MR. EVANS: Are you suggestina 


a tconfaiiet, ofiantendsts, oir. Commissioner? 
THE COMMISSIONER: Nor s'm not 
but I don't think this is going to get us very far. 


MR... EVANS® Wel l> maybe I would 


address the question to Dr. Snow. He didn't take anv 


‘?Ppart in the study, and he also is <« 


THE COMMISSTONFR: Well then. 
he didn't take any part in the study and hasn't assessed 
Canmar's capacity to clean up an oil Spill’ in’ ther Beau 
fort Sea, what's -- with great respect to Dr. Snow -- 
what good is his opinion to us? Maybe we ought to have 
it on the subject. 

MR. EVANS: Well I think Dr. 
Snow did some independent work in the -- 

MR. BAYLY: Nobody's asked h:r 
whether he did assess it or not, perhaps that should he 
done first. 

MES CEVANS $I Cthink"ehat ' 6 he 
approach we should take. Could you give us a statement 
On that Dr, Snow? First of il Gereosmeticr you've 
assessed the report and -- 

WITNESS SNOW: Yes, I and my 


colleagues did, in fact, go over this document some time 
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ago and we did prepare some detailed comments by way of 


a critique. 





THE COMMISSIONER: Excuse me. 
You and your colleagues, being with, as I recollect, the 
Department of -- 

A Indian Northern Affairs. 


O You're with the Fnvironment 





Division, thats what confused me. 

A Trae Ss -ninne, ves. 

MR. EVANS: What was your 
capacity, what was your office that vou held at the time 
you did this evaluation? 

A I was the aquatic biolodist| 
in the Environmental Assessment Section of the aa 
Dive Sion | 

THE COMMISSIONER: Well, I chink 
that this is a critique of the Milne report by Indian | 
Affairs and Northern Affairs and I think that we should | 
have it, but I don't want to -- at least by persons 
working within that department. I think we should have 
it before us, but I pause to allow Mr. Marshall and Mr. 
HolLlingworth® to? indicate their views’ On the matter. 

MR. BAYLY: Mr. Commissioner, 
I'm not quite sure that is what Dr. Snow said. I thought 
that he said that he'd assessed the contingency plan 
for the Government. 

Tre COMMISSTONER<:” * is-that- right 

A That's correct, yes. 

MR. GOUDGE: It's a critique 


ofucsnmar , Ietake Git’ D¥S Shows het a2 critique of Mr. Miln 
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A Yes... This is. not —— this 
an 

was not official document... It's not a report. ,It was 
done internally, primarily as backup for an evaluation 
of the Milne and Smiley report; the Preliminary Fnviron- 
mental Assessment for the Beaufort Sea. Although we 
looked at the whole Dome/Canmar proposal, we concentrated 
our attentions, primarily on, I believe it’s. Section, Biche, 
which is the contingency plan. But this was not a 
critigue for distribution. It was basically an internal 
exercise. 

THE COMMISSIONER: Are we at 
liberty to hear what it -- the assessments of it, Dr. 
Snow? Or do you have any reservations about indicating 
to us the view you expressed? 

A No. In very broad terms, 

I can go into the details, yes. 

Q Well, co ahead then. 

A Pirsh OF ae, £ think? chat 
Dome/Canmar should probably be complimented on puttina 
together a very comprehensive oil spill contingency 
plan, certainly one of the most detailed I've had the 
benefit of seeing. They've put together all of the 
oe oe wee available technology which 
exists for containment and cleanup, hopefully, under 
Arctic conditions. The main concern that I have, is that 
the equipment and technology currently available has 
never been tested to determine any kind of efficiency 
in the ice infested condition Sea iad in the southern 
Beaufort Sea. So therefore, we're largely in the realm 


of untried technology and a contingency plan is only as 
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. Snow, Logan, Pettigrew 

1] good as the efficiency of its component parts. 

’ MEY. EVANG> Dr. Snow, aid you | 
3 wish to state whether or not you agreed with Mr. Milne's | 
: evaluation of their contingency plan. 

) A Yes, 2 OO.) 2 think the 

6 | Preliminary Environmental Impact Assessment produced by | 

" Dr.Milne . and Mr. Smiley, is a responsible document and | 

8 | probably reflects more closely the situation that we | 

9 | would see in the Beaufort Sea if there were to be an 
su uncontrolled wellhead blowout. 
11 QO I wonder if you can give 
== us some perspective by discussing the countermeasures 
ie which might be applied to cleanup oil, say in mid-winter 
= and, after that, mid-summer and during the spring breakup 
Lo T address that question to all three of thegentlemen on 
16 


THE COMMISSIONER: Didn't Dr. 
Milne deal with each of those situations? 

MR. EVANS: I'm not sure, Mr. 
Commissioner, I thought he hadn't dealt specifically 
with them. 

THE COMMISSIONER: Well, he 
dealt with fall, winter, spring and summer, in that order 
postulating a blowout in the fall, at the end of the 
drilling season. 

MR. EVANS: I believe that Mr. 
Milne dealt with the impact and what I'm asking these 
gentlemen to discuss is the countermeasures, the techniques 
involved. I think, as pointed out on Saturday, Mr. Logan 


the panel, I think, in particular, Mr. Logan. 
is somewhat of an expert in this area. He's in the 
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Snow, Logan, Pettigrew 
Cross-Exam by Evans 


research and development area, and he might be able to 
give us an idea of what equipment is available, etc. 
THE COMMISSIONER: Would you 


comment on that then, Mr. Logan? 





WITNESS LOGAN: Certainly. Welll, 





in the summer in open water condition, the conventional | 
equipment used in more temperate regions can be employed.| 
This equipment is very restrictive in its application 

in that we're limited to waves no greater than about thre 
feet and winds of no greater than 15 knots. If the 

wind and wave conditions are beyond that, the efficiency 
of the equipment drops off very dramatically to inefficien- 


cy. Mr. Milne, in the Beaufort Sea Assessment has aiven | 





some indication of the wind conditions and wave conditions 
which could be expected in the summertime. Provided | 
there is hasically no more than ten percent ice intru- | 
sions in open water, this equipment can function with | 
all its inherent disadvantages, but when we have ice | 
cover, there's basically no way of removing oil from 
under ice except in the landfast ice area where we can 
possibly burn it in the spring In the shear zonesand the 
polar packs, nothing is available. 

O Well the Canmar Contingenc 
Plan seems to be based on the assumption that it would 
be feasible to use certain methods and I'm not sure 
that these methods are tested. Specifically, I think 
they depend almost totally on burning the GiikRE LELS 
spilled during the winter. I wonder if you'd agree with 


that,. that their methods. are not: heing. properly --.the 


methods they have hypothesized have not been properly 
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Snow, Logan, Pettigrew 
Cross-Fxam by Evans 


~ 


tested? 


THE COMMISSIONER: Well, ‘that 


is the point Dr. Snow made just a moment aqo. 

MR. EVANS: Yes, I suppose it 
is, Mr. Commissioner. Maybe Mr. Logan could comment on 
fhe feasibility of burning the oil in the ice. 

A The feasibility of burning 
oil on the ice? 

@ Yes, assuming that it is 
a spill from under the ice. I believe that thev propose 
to deal with this totally by burning the oil after it 
comes to the surface of the ice. I wonder if you could 
comment on that? 


A In the landfast ice zones 





in the Beaufort Sea, oil will migrate to the surface | 


in the springtime where it can be burnt. The experimenta- 
tion done under the Beaufort Sea "G" Series projects, | 
did this quite successfully at RBalaena Bay last winter. 
THE COMMISSIONER: There was 
one inconsistency in the evidence that I thought maybe you' 
comment On it, Mr. Logan. We were told by Dr. Percy or 
De. Grainger —-= One or the other —— that’ orl didn't 
weather when it was trapped under the ice over the 
winter © That’ meant that it retained its toxic propertie 
which is bad but I thought it meant that if it was not 
weathered when it appeared on the surface in the spring, 
it could be burned off, which is good, presumably. Now 
Dr. Milne. not withstanding that, said that you could 


only burn off about half of it and maybe I missed some- 


thing there, but I don't quite follow him. 
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snow, Logan, Pettigrew 
Cross-Exam by Evans 


A Well, Mr. Commissioner, 
up to when you brought in Mr. Milnes testimony, this was 
guite true. Once the oil's entrained in the ice by freezing, 
the -- it remains in the state in which it was etme nes) 
In other words the volatile components or the lighter 
fractions of the oil are retained. Now, if this was 
exposed to the open atmosphere, they would be off ina 
matter of hours. In the spring when the oil does migrate 
up through the brine channels and reaches the melt pools, 
basically, its natural state as it was first put down. 
There, it is subjected to weathering once on reaches the 


melt°po6tst4+=So, Sf youewant, to’ burn’ it, you have to get 


right on it, in a matter of maybe twenty-four hours. 
But oil on open water, spilled on open water is subject 


immediately to weathering and your success in burning is 
directly proportional to time which you have -- the time | 


| 





between its spilling on the water and the time you get 
to it. In other words, you arrive twenty-four hours 
later, your success in burning is rather limited. 

THE COMMISSIONER: I see. I 
see the point. 

MR. EVANS: Now, Dr. Snow, with 
respect to your prepared testimony at page 16 you dis- 
cussed concern over the fact that a blowout of a well 
which resulted in the eruption of crude oil and gas 
might be more difficult to burn than one in which only 
crude oil was involved. I wonder if you could comment 
or Coat because I think the general understanding was 
the opposite Guse. "in “other *wonds; that.*1 Pcthere was 


gas present it would make the oil easier to burn. I 
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Snow, Logan, Pettigqrew 
Cross-Exam by Evans 


wonder if you could state how you arrived at the con- 
clusion stated in your paper. 

WITNESS SNOW: Yes, this is 
with respect to the potential emulsification. The 
most efficient means of disposing of spilled oil current 
ly 15 by burning.,.That is, probably the lynch, pin,of 
the Dome»Canmar plan and was also underlined in the 
Beaufort Sea Summary. If there were an uncontrolled 
wellhead blowout, then vast ee: expanding as it 
got to the surface would be released along with the oil 
and there would be a certain amount of water formation 
released with the oil as well and in the 80 or 180 
feet, planned depths of the two sites, there'd be an 
increase in the amount of vertical circulation associated 


with this upward movement of gas and oil. This, I would | 


expect to continue as long as the blowout continued. 


| 
| 


To me, there's a lot of kinetic energy there, which 





exactly the conditions that you'd require to produce 
an oil and water emulsion. 

It should go without saying 
that if there is -- if there are larace amounts of water 
associated with oil in emulsified form, then it is 
Impossiblesto ignite. .o:l inwthis condition, .Thatiwas 
the concern that I had. That was the rationale upon whic 
I based it. 

@) O«<Kewskowonder.it4you gould 
provide any information about what might happen to the 
natural gas component which is not bound up with the 
oil in emulsion. Would it burn, or is it possible that 


it would be released into the air unburned? Specifically 
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Snow, Logan, Pettigrew 
Cross-Exam by Evans 


I think Mr. Milne discussed the possibility of moving 


ice snuffing out the fire, covering up the hole and then 


opening again. 
A From what I know of other 
Similar blowouts, I see no reason: why the qas would not 


be expected to ignite at the surface, even under Arctic 


COndut LOnear ine ei Chink the! problem referred’ to. bys 

in the Beaufort Sea Summary was that once the oil and 
was 

gas mixture -- sorry, either the gas“burning or if oil 


were successful in being burnt at the surface, this may 


be snuffed-out byfloes drifting across the site and I think 


this is quite possible, particularly in the light of the 


evidence which the Beaufort Sea Summary shows in graphic 


form in the -- from the land set imagery of that area. 
Q Now, the problem that I'm 
concerned about is the possibility that a gas and fumes 
from the burning could become trapped in aninversion, is 
that a possibility? 
A I'm sorry, could you say 


that again, please? 


Q Well, a possibility that -- 


I understand -- it's my information that there's a heat 
inversion over the Beaufort Sea. Now, is it possible 
that escaping gas and/or. fumes from burning of the 
oil could become trapped in that inversion? 

MR HOLLINGWORTH: Shouldn't he 
ask the witness if he agrees that there's an inversion 


over the Beaufort Sea first, Mr. Commissioner? 


MR. EVANS: Well, he nodded his 


head, and I assumed that he meant he’ was agreeing with me 
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Snow, Logan, Pettigrew 
Cross-Exam by Fvans 


MR. HOLLINGWORTH: Well, that 
isn’t on Ghe transcript. 

MR. EVANS: Well, do you aqree 
then that there's an inversion over the Beaufort Sea? 

A There is a possibility 
for such a condition to exist and I believe that inver- 
Sirona GO "exretpeyes! Witalsovagree that “thére is’ a 
possibility that gases or fumes from burning or iqnition 
could become trapped underneath that inversion. 

MR. EVANS: Mr. Commissioner, 
I suppose that somewhere along here, we're going to break 
for coffee. This would be an appropriate time for me, 
TECLE would *beSior-you ; 

THE COMMISSIONER: Right. 


(PROCEEDINGS ADJOURNED AT 11:00 A.M.) 
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Cross-Exam by Evans 


(PROCEEDINGS RESUMED AT 11:15 A.M.) 


QO Dr. Snow, when we broke 
for coffee I was discussing with you the escape of gas 
and also smoke into the atmosphere , and the possibility 
that this would be trapped in an inversion. Now , could 
you deal specifically with the possibility of gas escap- 
ing. What I'm interested in is if it's possible if gas 
could excape, be trapped in the inversion and whether thi 
would result in a risk of an explosion. 

WITNESS SNOW: Do you mean, 
when the gas is sort of laying, as a layer immediately 


beneath the inversion ? 


Q Yes,that"s raght; 
A Well I imagine-- it's a 
combustible substance-- I imagine there is a risk of ex- 


| 
plosion, yes. I don't quite know what would cause it. | 


Q This is a, possibility, though. 
of gas laying under the inversion. 

A Yes, as long as the gas is 
there, I imagine that it is. 

Q OrKkseo Now, whith i sespect+to 
the ismokejathe sicCanmar ContingencyPlan. calls for burning 
of Jarge amounts of this oil. Would that cause a large 
amount of smoke to be released ? 

A Yes, very large amounts. 

Q And I take from your prev- 
ious answer that it's possible that this would be trapped 
under the heat inversion. 


A Yes, that's correct. 
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he 2, Snow, Pettigrew, Logan 


Cross-Exam by Evans 


Q Now, have you considered 
the possible effects of-- has your group considered the 


possible effects of such an occurrence ? 


| 
| 
| 
A Yes, we did make a note tha 
that was one of the potential impact areas. Our main con- 
cern would have been the coastline immediately adjacent 

to the Dome-Canmar sites. 

Q Could this result in signif 
icant pollution of that area ? 

A There is a possibility that 
if there was a large amount of soot associated with the 
smoke, that if this were to come down later on in the 
form of precipation on this area, that it could be contam 


inated in this way, yes. 
Q Did you reach any conclusio 


about whether or not this could be contaminating habitat 
of the wildlife, particular snow goose feeding habitat or | 
Reindeer caribou range ? 


A That was the point of view 


that we were looking at, yes. 


Q And what was your conclusion? 

A There is a possibility to 
pollute thar -babitat, | 

OQ Do.you think -thiis;is@an are 


that should be looked into further ? 

A Yes, yes I would. 

Q Now Mr. Pettigrew, in your 
prepared testimony, page 16, you referred to the use of 
dispersants. I wonder if you could review the salient 


points of the restrictive guidelines; you referred to in 
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your testimony. 

WITNESS PETTIGREW: I would 
like to turn that erie ekOR Over to Mr. Logan. He's more | 
prepared on it. 

0) Olek s 

WITNESS LOGAN: I have a | 
synopsis. Can I present this or read it out. | 

THE COMMISSTONER: Well, why | 
don't you start and we'll see what happens. | 

MR. HOLLINGWORTH: Site Iwas 
going to ask the same question so I don't think I'll pro- 
toot. 

A Tt's two and a half pages. 
This is taken from the Environment Canada's guidelines in 
the use and acceptability of oil spill dispersants, and 
the heading General Reguirements, (A) Except in the case o 
extreme emergencies,as noted below, chemical dispersants 
shall be used only with the expressed permition of Enviro 
nment Canada or Provincial authorities who are administer 
ing section 33 of the Fisheries Act. Furthermore, in view 
of various provincial legislations, the use of dispersant 
is also subject to the requirements of the provinces con- 
cerned. Chemical dispersants can then be used upon, der 
confident direction and in accordance with recommended 
techniques. 

(B) The on-scene commander, in con- 
sultation with the appropriate agencies, will determine 
the priorities of protection in each spill incident , and 
the use of dispersants as subject to these priorities. 


(c) Only dispersgants that satisfy th 
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acceptability criteria as setforth in these quidelines 
shall be used. 


(D) All uses of chemical disper- 


guidelines. 
Restrictions on the use of dispet 


sants- The use of dispersants will usually be avoided. (A) 


breeding or migration areas for species of fish or other 
aquatic life, which may be damaged or reduced to market 
value by exposure to dispersants, and, or dispersed oil. 


sants must be formally documented, as outlined in these 
| 
in any waters containing major fish populations, or large 
(B) In any waters such use may significantly affect surfac 

} 


water supplies. (c} Where eventual dillution of the disper 
sed oil is limited either because the water is quiescent 
or because the water volume is small relative to spill | 
size. (p) On oils that have been deposited on sandy peacheb 
or on shorelines with important flora and fauna, (E) fahee 


conditions where the dispersant is ineffective as determined 


by the effectiveness test described in these quidelines o 
in judgement of the on-scene commander. 

Possible conditions for the 
use of dispersants- Dispersants that satisfy the accept- 
ability criteria may be considered for use (A) when their 
use will prevent or reduce hazard to human-life or limb 


or substantial hazard of fire to property. Caution is 


advised in*B&se of spills of volatile oils where both the 


application of the dispersant and the subsequent agitatio 
maybe increased fire hazards. Furthermore, it should rea- 
lize that in spills of volatile oils, example number one 


to number four fuel oils, natural agitation by wind, wave 
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and currents may rapidly disperse the oil,(B] when their 
use will prevent or substantially reduce hazard to a 
significant population of water fowl or marine mammals, 
(c) when their use will prevent or substantially reduce 
significant damage to valuable property, excepting conditions, 
(1) where such as restricted is noted in 1,2 above, which 


is the restrictions in use, and Q@) where other methods 





for controlling and removing oil are reasonably effective 
Q Is there any possibility 
that large quantities of dispersants would be used in | 
counter measures employed to handle an oil spill in the 
Beaufort Sea ? 
A There is a possibility that 
they would have to be considered for use. 


THE COMMISSIONER: But all the 


thinking is opposed to its being used at the moment isn't] 


4 





emake 
A The majority of thinking, 
yes, but not all. 
MR. EVANS: 
Q Has Canmar proposed that, 
do you know ? 
A Informally.They've talked about it 
Q Now what would that in- 


volve ? What procedures would they have to carry out in 
order to use.it ? 

A In the event of an oil spil 
the procedures would be that you've exhausted all other 
mechanisms of controlling and cleaning up the oil, and 


you would have to consult with the local Fisheries and 
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Wildlife officers of both the Territorial government, 
probably both Territorial governments, the Department of 
Indian and Northern Affairs, Ministry of Transport, and 
Department of the Environment and there would have to be 
a consensus that dispersants are basically the last resor 

Q How much dispersant would 
you have to use to neutralize a Fedor Of=- 

THE COMMISSIONER: Excuse me, 
you Said, whet would be the Llastyresort #2 

A When you've exhausted all 
other methods of cleaning up the oil, it is a last resort 
method. Dispersants. 

THE COMMISSIONER: Yes, 
thought you said fisheries,not dispersants. All right, 
Garry Ons 

MR. EVANS: 

Q What I was interested in 
actually is how much dispersant do you have to use per 
gallon of oil under these conditions ? 

A Lyi actuaL practice, 2t's 
basically , :'you have to use between half a gallon and a 
gallon of dispersant to clean up a gallon of oil. 

Q Would the cold temperatures 
in the Beaufort Sea affect that ? Would it make it that 
you'd have to use more dispersant ? 

A That's an area which I can' 
answer.: It's an area which we are starting to look at now 
What effects temperature ——o dispersants. 

Q So in other words, you don' 


know. Your department doesn't yet know what effect temper 
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ature would have. 

A There are indications that 
the effectiveness of dispersants lessens with decreasing: 
temperatures but I can't give you the exact numbers be- 
cause it's just quessing right now. 

QO So that would mean that oe 
would have to use more dispersant per gallon of oil. 

A Possibly. 

Q O. K. What compounds are use 
in Canada? Which ones are allowed by your department ? 

A There's only three. One is 
called Oilsperse 43. One is called Corexit | 8666, and 
the other one is called Sugee 2. 

Q Mr. Pettigrew, I believe in 
your prepared testimony you referred to the possibility o 
eonducting aprealistic fire drivl Jor eae exercise in | 
dealing with an oil spill, and how feasible would it be | 
to conduct such an exercise ? 

WITNESS PETTIGREW: Well, I'm 
not just sure what you have in mind or what the limits ar 
that you place around such a question but I think mock 
exercises are a valuable part of training for manpower to 
learn how to use equipment and react to cleaning up of an 
oil spill. I think these are practical applications. Ther 
been a number of them carried out by industry and a numbe 
by government people. Mr. Logan has been heavily involved 
in this column of mock exercises of clean up under variou 
conditions with various pieces of equipment. I think they 
feasible.We design them . 


Q This would involve the com- 
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pany's people as well as the government's people in the 
area . 

A There have been deployment 
exercises, if you will, which are mock exercises, attend- 
ed by both industry and governments. Yes, and individuall 
or separately, rather.These I think have been valuable 
from a learning point of view. They haven't always given 
the answers that we've anticipated but they're helpful. 

Q I assume none of these have 


been carried out in the delta area yet. 


A Mr. Logan can probably @ 
the work going on, not necessarily exercises by definitio 


swerthat one better than I can. There have been some-- 
mM 


of mock exercise. Most of the ones that I know of, have 


been carried out in southern parts of the country on 


river systems and lakes and land. 

@) Did you wish to add some- 
thing Mr, Logan. No ? 

WITNESS LOGAN: Just that as 
lot of the industries using oil have formed co-operatives 
and periodically they do run through mock exercises to 
train their people in equipment use and deployment 
techniques, and where there is specific high risk area 
such as the Sinclair River connecting Lake Huron to Lake 
Erie , industry and government have been involved in 
deployment exercises to find out what the equipment wil 
do and where they could attempt to contain oil. 

Q Now these deployment 
exercises , are they of large scate’ I mean would they 


be the same as the real thing , or is it just a portion, 
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like, you know, a very small part of the force that woul 
be used. 

A Normally they're a very small 
part. It's to train the response team leaders. They in 
turn can direct the labour that would be used in an actual 
spill instant. In other words, they're familiar with thei 
equipment and techniques, so they can show their work 
force’ ain anacttal’spill what-to’ do. 

2 Now Mr. Logan, Iiiwonder 
could you=- would it'be'possible to localize a spill’ in 


the Beaufort Sea and direct it into a specific area to 


be dealt with. ? Is that feasible ? 


A iedon*t* chink 2 can answer 
that question. I'm not too familiar with the Beaufort 


Sea’ envz ronment ye iethink you'd have to direct that to 





someone who is more familiar with the sites than I am. 


QO How about elsewhere in 
Canada, is this something that's Hones 

A res, 

Q Directed into a cove or a 
bay or something. 

A Yes 

QO Mr. Pettigrew, I wonder, 


you discussed briefly in your prepared testimony, the 


NEEL's computer system. I wonder if you could elaborate 


On ty 


WETNESS“ PETTIGREW: The NEEL‘s 
system . That's-- it stands for the National Environment- 
al Emergency Locater System . In order to keep my time 


down to something that's normal I'1li read just two brie 
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paragraphs. 

Q I don't think that you-- 
that the Commissioner wants you to limit your comments 
unduly. 

THE COMMISSIONER: But we did 
hear,-- I think before you went into the picture Mr. Evan 
we did hear what NEELS was. We had other witnesses who 
described that to us, as I recollect. That's the computer 
that tells you where the slick lickers are around the 
country, and.so forth,andase,enseriIsn'tithatowhat it is? 

A Yes, yes, 

MR. GOUDGE: 

QO You have a pamphlet there 
Mr. Pettigrew, I think, do you ? Perhaps you could simply 
file thatAdwith usssir. 

MR. EVANS: Yes,that might be 
a good idea if you could file it as an exhibit. 

Q Well I'll ask a couple of 
specific questions on this then and you can give fairly 
short answers. How up to date is the information in the 
computer ? 

WITNESS PETTIGREW: For those 
participants in the system, and this does not yet include 
all of industry or some other agencies, it is quite up to 
date. As changes take place in stock piling of equipment 
it's a very simple and quick and easy matter to revise 
upward or downward the total inventory at any one site. 

Q Well, how long does this 
Reyes month, two months, a week on average before the 


change shows up in the computer ? 
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A The system is in a fairly 
early phase of development. I can say all the participant 
are not yet in. What is in there now-- if for instance 
let me give you an example-- if for instance one of the 


oil companies, Imperial Oil purchased additional equip- 
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ment and stock piled it in two or more places, the re | 
day that it was stock piled it's feasible and conceivable ¥ 
that they would update their inventory and it's just a 
matter of plugging it into a compute: system. So this 
doesn't take-- it isn't a matter of time. Quick and easy | 
up to date method-- - 

Q Now, I believe you just 
stated that it's a new system and not all of the equip- | 
ment in the country is yet in the computer. What percent- 
age would you quess was in the computer ? 

A I'd’ hate to put a percentag 
on it. I would say it this way, that we anticipate a | 
number of other oil companies and agencies joining the 
system and contributing their information, but in this 
early phase there's mainly-- it's a government -- MsOets 


equipment is in the system, a few Oil companies, and that/s 


about where it is at this stage. 


Q So there are a lot of peopl 
that aren © in it yet = 

A There are some yes. 

Q O.K. now, on Saturday, you 


showed us a graph and it showed threat, preparedness and 
risk and you discussed various categories of preparedness, 
contingency plan, trained personnel, equipment, and operat 


jonal improvements. I wonder if you could give us some 
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idea of what level we're at in each of these categories 
in the north and in particular with respect to the 
Beaufort Sea. 

A Well I thank. ‘I sad) at da 
my last statement as we looked at that graph that we are 
not very far along the preparedness curve, and to break 
it down into those categories, let me take one as an 
example; Research and development on equipment, just thin 
of equipment. I think Mr. Logan, and I think some of my 
other commments and Dr. Snow's comments support the fact 
that there isn't the equipment that could adequately dea 
with oil spills in that environment. It just doesn't seem 
to exist in today's world. There's some equipment but I 
think everyone accepts the fact that it's not very effect; 


ive under those conditions. 





Q Well,maybe in line with 
that I could address the next question to Mr. Logan. I 
understand that you work in the research and development 
area with respect to oil spills. Is that correct? 

WITNESS LOGAN: That's correc 

Q What is being done to devel 
op new equipment to deal with the problems that are 
particularly apparent in the north. 

A Rightcnowy veryolittie: 
There is some development work on a boon to withstand 
ice impingement and there is some development work being 
eens a piece of recovery equipment to make it of more 
use in water-like ice infestation. When it comes to 
heavy ice and solid ice cover there's nothing being done. 


Q I see...Now, I believe Canma 
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stated that they foresee the drilling program that will 
extend for approximately 10 years in the Beaufort Sea. Do 
you envision any breakthroughs in that period of time. Ar 
there programs that are planned, that haven't really got 
off the ground yet ? 

A Right now, we're in the are 
of trying to define the problem, trying to get to come 
to grips with what we're dealing with. We need far more 
knowledge of the ice and ice conditions in the southern 
Beaufort Sea, before we can start developing techniques 
and equipment. I foresee it's going to be a fairly lengthy 

time before anything can work effectively in that area. 

Q So in other words you just 
haven't got the pAwee information yet, to work from to- 
wards developing new equipment. 

A That's essentially correct. 

QO Dr. Snow, I understand that 
it's your job to assess the environmental assessment - of 
the gas plant proposals. Is that correct, For the 
Department of Indian and Northern Atfairs~ ? 

WITNESS SNOW: I am a member 

the 
of 4eam which is assessing those applications, yes. 

Q Now, is your assessment 
limited to the three plants proposed, or do you consider 
problems which might develop from the expansion of the 
field? | 

A At the moment,attention is 
limited solely to the material that's been made available 
a us by the producer companies. As we are going to submi 


this assessment to EARP BE CWELE<7take into account the 
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Cross-Exam by Evans 
cumulative effect of all three developments, and in some 
cases this would extend to possible future develop- 
ments of the extensions of the gas fields. 

Q Now, what happens in this 
process,,arter, your assessment? Where does it go? 

A The proponent department is 
Indian and Northern Affairs and guidelines have been 
issued by D.O.E. , and by my own department for the pro- 
duction preliminary environmental impact assessment. This 
in fact we have done, and it was based on a tri-company 
submission. Following that, when the companies forming 
that Tri-company consortium Shell, Gulf and Imperial, the 
went to individual submissions for a land tenure agree- 
ment, and we aaa currently involved in writing the cae 
statement associated with these individual submissions. | 


This is then, the impact statement prepared by the pro- 


} 


ponent department which goes to the Environmental Assess- 


ment Review Panel. 

QO Now, what stage are you 
eit. LT rhe I mean was there sufficient information in 
those three applications for you to do an environmental 
assessment? 

A This is an ongoing process, 
We are in the middle of the assessment right now. We hav 
requested additional information from two of the three 
companies, Imperial and Gulf. The Shell document was the 
latest of the three to be submitted and we are in the 
process of the first going over of that decument, It 1s 
anticipated that we will be requesting additional infor- 


mation of that company as well. 
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Q So in other words, you've 
given these companies deficiency statements. Is that 
correct? 

A We have indicated deficienc 
ies in the submissions of both Imperial and Gulf, yes. 

Q I wonder if you could tell 
us in what way they were deficient. I mean were they just 
minor deficiencies or were there major gaps in informatio 

A It's not really possible fo 
me to answer that question at this time because it is an 
ongoing process and some of the material has come in from 
some of the companies and we're still waiting for others. 
Maybe these deficiencies will be remedied when we get tha 
information. 

(@) Well, for instance did the 
Syatial statement deal adequately with the effect on aquat 
ite, ion ae LeeLee 

A There S,0ne Of the. areac 
we felt required more information was certain aspects of 
fishery associated with the Taglu development, and imper- 
ial has indicated that they are providing ancillary infor 
mation on this subject to us. 

Q Does that apply to Gulf and 
Shell as well ? 

A As I said, Shell, we are inthe 
very first work over of that document and we haven't pre- 
pared a deficiency statement for that company yet. Gulf 
is in a slightly different position. They have other 
deficiencies, some of those do include fisheries work, 


and agian Gulf have indicated they are going to be under- 
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us with that information, as and when it becomes availabl 
Q Now, with respect to the 

Taglu application, I believein his testimony Dr. Lewis 

stated, that it was north of the driftwood line. Do you 


Cross-Exam by Evans | 
taking the appropriate studies and they will be = 
know if that's ene. 


A Yes that's true. 

@) SO, it's Subject to © l60a= 
ing. 

A Indeed it is. 

QO Is that why you are partic- 


ularly concerned with the fish in that area? | 

A That is one of the ie 
What you're actually indicating here, though are addition 
al information on hydrologic aspects of the area and - 
is another piece of information which Imperial has under 
taken to provide us with. 

6) Now, I'ma little confused 
about that statement. Do you mean how often it's flooded? 
Is that what you're-- you said hydrological information. 

A Yes, these are just basic 
hydrologic measurements of the channels which are liable 
to be affected by that particular development, and also 
the lakes on land in the vicinity. It would include thing 
such as the frequency of flooding and the depth to which 
flood levels normally raise. 

Q Bo you have any information 
on that at this time? How often a site would be flooded? 

A We do have some information: 


but-some information is available both from Imperial 
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through their Slaney consultant volumes,and also some from 
environment Canada work that's been done in the area. 


Q Well, how often would you 





expect it to be flooded? Could you give us an estimate? 
A IT can't remember the exact 

figures. There are records going back about 10 years of 

the incidents of storm surges,which would produce Floods, | 


I believe about 3 meters, and in one. year there were | 


7 such raises, but I can't remember which year that was. 


QO That was a high year though 
I would imagine. 

A I beg your pardon. 

Q That would be a higher than 
average year , seven. 

A Yes, that is-a-- 

QO Would two or three times a | 

| 





year be a reasonable estimate? 

A I think that would be an 
average over the period for which we have a record, yes. 

QO Now, I understand that the 

plant is to be air-cooled. Has your assessment team de- 
termined whether or not water will be used as a coolant 
for smaller enrich! 

A If I recall this really onl 
applies to the Taglu facality-: 

Q yes, that's what I'm spec- 
ifically referring to, Taclu. 

A Yes) I believe in that sub- 
mission document, Imperial indicates that they may need 


to utilize some cooling water from the adjacent channel, 
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either Harry orKuluarpak to cool down their equipment. 


Q How do they plan to deal 


with that,in disposing of the water afterwards? 





A According to their applicat 
5 jon to suitably treat it, cool it ,aerate it and return 
6| it to the channel, they are relying upon considerable 
s) degree of mixing occurring in the channel between their 
returned water and the relatively enormous volume already 
in the channel,flowing past the site of introduction. 

ah Ev Eaise me a minute, Mr. 
Commissioner. 

Q Does your assessment team 
have a checklist of chemicals which might be on board 
during resupply of these sites? 

A If these are-- I believe 
these are listed in the submission documents, at least 
for the Taglu one. 

QO Just a minute, I'll see if 


T've got it here, I can'’t.find if but that;s not supris- 


20 ing. 

21 A I believe these lists are 
22 being prepared in the original tri-company submission 

23 as well, and I certainly have seen this and they didn't 
24 hold very many surprises. | 

25 Q So, you've got a list from 
26 them of the chemicals involved, eh? 

27 A I believe so,yes 

28 Q Have you done work to de- 


termine the potential environmental damage from the spill 


of these chemicals? 
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A Sorry,what do you mean by 
have I done work? 

QO IT assume that some of these 
chemicals are potentially toxic. Is that correct? 

A Yes, that's correct. 

QO Now, have you looked into, 
or has your team looked into the effects of a spill of 
these chemicals, on the environment? 

A With respect to most of the 


the actual effects, the toxicities are in fact known. I 


don't see too much point in carrying out research into th 
specific effects of any one pollutant. There are none 
there that are particularly surprising. 

@) But surely you must have 
given some thought as to what the effects on the wildlif 


might be in the area of a spill. | 
| 
j 


A Oh yes , yes,of course. 


toxic chemicals is to evaluate the containment and the 
handling methods which are going to be used with respect 
to any one of them, and our impact assessment is based, 
largely, on the efficiency with which those processes 
are carried out, rather than the actual impact of the 
chemicals on the environment, should they get into it. 
This is more or less understood. 

Q Have you evaluated their 
systems for unloading these chemicals at the site. 

A YeS» 


Q And what's your opinion of 


Well our normal assessment procedure for any of these 
them? 









. aia 
‘Piwtise 2 athe a : Pa Ti. 


inn - ave _ . 
| ,otat betoot yoy sven wow 5 Ne 2. an 


t 



























hy} 16 Ilitqe s te 23593 Yo ort oon haleer. mess “woe sat x0 


$3 nomno' Hn eft a0 atsokmets sees | 
edgy 20 Feom oF Foeqaey AIIW” a A? ee ee 


le i n 


I ,itwond tosit nt ers a@ettiokxod ocd esoette Isutos — — ran 
iat 
7 


av ofni sorsses1 tuo patyrrse ni tnitogq foum ooF see 3*nob pis 7 Ag 
afon e185 sisdT? .tnstivliog sno yas to asgvustia oltiosqe or : 

} »Poitietyaqitue viteluorsise e7s Jan? stents ii - 

| evel geum voy ylowweE 30d 0 ae 

gi ilbtiw sdt ao atostis off tasdw oF as Japvods esmoa cievip 2 i 


.{ftwzwe 5 Y© sors att wh sd sAptm 
SatTuOD To,esy , easy do A 
tent Io yos 10% etubescotg tnemeeeers Lemond ayo Iie 


ei% bas 2?aemnatistnos sds sisulsve of at alsvimeds otxozt 


| 

| 

| 
Jooqse1 dtiw bean sd oF patop oxé& doidw abodtem patibisd 
mm esd ef Ineteeetes josquk avo bee ,medd to eno yas oF 
| ageeeuoig sada dotrw dtiw yornoioltis sit no ,yfaprs! 
| efit 20 Josomt Isutos shay nad? teddet ' 450 Helries $ts 
It o¢nt top yort Sluorte ,tnemnorivas sat no efesimaro j** : 
.booderebns eael 26 oxom ei atar | eS ia 
a. . jes) “ a 


.odi2 sit 4a @leoitmero overts ponheee ssc ameyeye iad 


tied? Sbetsyisvs voy av si 0 





1857 A 
| 
‘| 20 notniqo tyoy e’tenw BAA 9 a PMA 7 


19196 


, REPORTING L-Th). 


tile 1 age Snow, Pettigrew, Logan 











Cross-Exam by Evans 


A I think we're really get- | 
ting into the area of cumulative impact, and we're talk- 
ing really specifically about one site that we've gone 
into in the most detail so far, and I don't really think 
that I can answer that question until all of the inform- 
ation is in from all of the companies. 

Q So are you Saying then, tha 
the individual impact or the-- of this site would not 
be that serious but you're concerned about the cumulative 
effect of spills from it,as well as other sites. Is that 
correct? 

A That is correct. We are 
addressing the cumulative impact of all three developments, 
yes. 

Q So, you haven't actually 
looked in detail into the effects of a spill in this 
one particular site. | 

A I think very broadly we 
have looked at the size of the potential areas to be 
impacted by spills of any of the hazardous chemicals, or 
fuels and in some cases, domestic wastes and tried to 
determine the sensitivities of the areas which are liable 
to be affected by Such Spills, and that goes for really 
all three areas,not just the Taglu site. 

Q Now, I assume you have 
looked into the system of transfer lines at their pro- 
posed wharf to transfer these chemicals from the barge 
£> their holging tanks. Is “chat correct? 


A That's been part of the 


assessment, yes. 
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_ Q What's your evaluation of 


Nh 


their system? Is it going to work? Are there enough 
3 safeguards? 


4 A Again,» lL. think, 1'd wather 


wa) 


leave that question as one which is an ongoing consider- 


6 | ation, which will be lumped together with the other two 
7| sites. 
8 | QO Well, in other words you 

9 don't want to make any statement about it at this time. 
10 You don't feel that you should. 
hk | A I would rather not, becaus 
12 the actual transfer and handling of the fuels and hazard- 
13] ous chemicals from barges to, on land and then from lan 
14 to their subsequent disposition, in any of the faciliti 
15 is; still part. of, the..ongoing, w:.rocess.. 

d 


16 | Q Are you under direction no 
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20 companies to make specific comments on an individual 

21 submission, when we haven't really had the benefit of 
22 all of .the information which they are liable to be pro- 
23 viding to7us. 

24 O Mr. Commissioner, should 


25 I drop that point of questioning. I feel there must be-- 


26; I mean it arouses my suspicion. I feel there must be 
ny something here that warrants our looking into it. 

28 THE COMMISSIONER: Min 

29 Goudge. 


30 MR. GOUDGE: I've spoken to 


a 


Ly to discuss that? 
18 |. A No, tm not. It's Just the 
49 I consider that it probably wouldn't be fair to the thre 
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to the witness about this general kind of questioning 


today on the record,.that his concern is a simple pros-* 
fessional one, that it's difficult to pass sini age 
Out The full set-ot facts in. front of him,. and he's very 
reinectenu to do that. I.would think Sir,.that in those 


circumstances that's probably the furthest we can ao with| 


this witness. If he's unprepared to pass his opinions 





because he doesn't feel he has enough information that's 


his professional prerogative to do so, I would think. 





THE COMMISSIONER: Yes. 1 
would agree. 

MR. EVANS: Oe Kos 

THE COMMISSIONER: PES rhe 





bringing in an interim report before the evidence is all | 
5 a 4 | 
MR. GOUDGE: I must say I support, 





Mr. Snow, because I was interested in the same kind of 
information and got the same answer. That's why I know 
what he thinks about the subject. 

MR. EVANS: in thee particu= 
lar case, Mr. Commissioner I did not explore the matter 


with him and that's the reason why I'm now at loose ends. 


I wonder if I might now have a minute todiscuss this matte 
Q jow, Dr. Snow, 1’d Like £6 
turn to the matter of sewage treatment at Taglu, and I 
guess if you run into the same problem you had before, 
then we'll understand your reasons. 
Now, in their evidence of page 


15 , they say the precise treatment process for domestic 
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| 
sewage has yet to be selected , but both physical, chem- 
ical and extended aeration biological systems are pot- 
entially suitable and are currently being evaluated. The 
treated effluent would be disinfected and pumped back to 
river in a heated utilador and injected through a submerg 
diffuser. Now I wonder-- I assume that physical, chem 


ical and aeration biological are terms of art, you know 


used by all specialists in this area. I wonder if you 





could give us a definition of those terms. 


A Yes, could you just specify 
the terms again please? 

0 Physical, chemical and 
aeration biological. 

MR. MARSHALL: Mr. Commission+ 
er , I think this sort of evidence was gone into in some| 


i 
| 


length when Mr.Lawrence was called as a witness for 





sewage. I think this is all on the record in some length. 

MR. EVANS: Well I,of 
course wasn't present Mr. Commissioner, and haven't had 
a chance to look at the transcript. I don't suppose it's 
available yet. 

MR. MARSHALL: It was a few 
months ago. 

MR. EVANS: Well, in any 
event I haven't looked at the transcript. 

THE COMMISSIONER: - Yes , I 


understand. We understand the reason why but-- 


MR. BAYLY: Mr. Commissioner, 


Mr. Lawrence was here for one of the pipeline applicants 
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1) now, whether the sewage treatment methods or the size of 
2|| the operation is the same, or can be Compared is somethin 
| I don't know and if there are no differences it isn't worth 
4 going over perhaps with this witness, but if there are 
5 differences, perhaps it is. 
6 | MR. EVANS: It's also possible, 
7| I would imagine that there are differences of opinion as 
8 to the meaning of those words. 
9 THE COMMISSIONER: Well if 
10 there are I would prefer not to know. 
4 WITNESS SNOW: If I may make 
r2 a comment, maybe the question will become Unnecessay 
13 THE COMMISSIONER: Good. 
14 A The area that you are ex-~ 
is ploring right now-- this is a-- this type of statement 
16 where the applicant has not finalized his design criteria 
Ly for any particular component of the facility, for all | 
18 three of these applications, when we come across these 
Le statements, this is the sort of thing we go back to the 
20 company with , to request additional clarification or 
au) a most tine statement as to what system they do intend to 
22 use, so therefore there's going to benothing profitable 
23 coming and exploring a potential system such as the 
24 sewage disposal that Imperial proposes, when they haven't 
25 | themselves decided whether in fact they are going to use 
au that. 
28 case I won't ask any more questions about the Taglu 
29 application. 


2h MR. EVANS: Well; in that 
QO I wonder if one of you 
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gentlemen could tell me if-- in your opinion if 
Beaufort Sea-- in the Beaufort Sea a functional clean - 
up test should be a prerequisite. to the issuance of a 
drilling authority. I think I've probably confused them. 
What I want to know is, if before a drilling authority is 
issued to Canmar they should be required to present a 
functional clean-up plan, as a prerequisite I just wondere 
about your opinion on it. 

THE COMMISSIONER: Mr. Evans, 
I'm not here to go into that. The Inquiry is looking at 
the long term impact of oil and gas exploration and 
development activity in the delta and the Beaufort Sea; 
activity dependent on the decision to establish this 
pipeline corridor and it's not going to help me to have 
Dr. Snow's opinion as to whether certain conditions shoul 
be fulfilled before a drilling permit is issued to Canma 
It just isn't going to help me assess those long term 


impacts, and that's all there: is) tomit: 


I'm not here to review the 


cabinet's decision to go 
ahead witi: offshore drilling back in '73, and -- they 
adidn’ t) ask, mes £03.00; thateads don't intend to do it. 

MR. EVANS: Very well, Mr. 
Commissioner, I'll withdraw that question. I have one 
final question then. 

@ I wonder if you gentlemen 
would agree that the capacity to clean up an oil spill 
in the Beaufort Sea is limited to relatively calm water 
during summere#The effective capacity. 

WITNESS LOGAN: That's one 


area in which it can work but also remember that you 
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Can also burn Ort ‘the oil in the Beaufort Sea in the 
summer when it's coming through the landfast ice in 
the spring, 

Q But would you agree that 
their effective capacity is limited to the summer. 

THE COMMISSIONER: No, he 
just said they cam burn it off in the spring as it comes 
into the leads. I thought that's-- 

MR. EVANS: 

Q Do you think they have the 
capacity to deal with it then, other than in the spring 
leads and during the summer. 

A it J. interpret your quest- 
ion correctly, Mr. Evans, you're saying,can they deal 
with it in the spring, and can they deal with it in the 
summer. 

Q Oh, my Original statement 
was that I thought that they could only deal with it 
during the summer, and I invited you to comment on that or 
agree with it, now you're saying that they can also deal 


with it in the spring leads. 


A No, 

9) How about the rest of the 
year? 

A No, I said they could deal 


with it when it came up through the ice, in the landfast 


ice area. 


QO At what time? 


A In the spring, and they 


can also, as I stated earlier, can deal with it when the 
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environmental conditions -- when they have very basically 
quiescent water in the summer time. It can be dealt with 
at that time. 

Q Would you agree that they 
have a pretty limited capacity to deal with a spill on 
the Beaufort Sea? 

THE COMMISSIONER: Well, that!s 
askingwthe’ witness» to=--" he’s made that: clear -- 

MR. EVANS: I just wanted to 
make it clear myself. 

THE COMMISSIONER; Weld sathat” 
a matter of-- you've asked him the capacity from zero to 
ten and I think they said it was two and they reinforced 
that and we don't have to have them say it again. I'm 
not absolutely stupid. I understand what they're driving 


at. 


MR. EVANS: Very well, Mr. 
Commissioner, I don't have any further questions. 

MR. GOUDGE: Mr. Hollingworth 
Isthinks youl re; nexts 
CROSS-EXAMINATION BY MR. HOLLINGWORTH: 

Q Mr. Pettigrew, when you 
speak of a large oil spill, I wonder ie Vou. coula quantity 
that for me. 

WITNESS PETTIGREW: I'm sorry 
I didn't hear you. 

Q Pian you speak in your evidence, 
of a large oil spill, I wonder if you quantify what ‘large’ 
implies to you,in terms of gallons or barrels. 


A I'll give you two examples, 
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' Cross-Exam by Hollingworth 
the ones I talked about earlier this morning. These are 
relatively large size spills. One other example of a 
large one might be the Nipisi oil spill in, once again 
in Alberta, from an eight inch pipeline that was approx- 
imately 70,000 barrels escaped. In my terms these are fairly 
large on the basis that clean up is quite a problem when 
you get up into that order of magnitude , large spills 
also would be those resulting from tanker collisions, 
that sontwof_thing.1f — want £o,go back in history-- 

Q No. Really what I'm inter- 
ested in is whether there's first of all a definition 
among you experts as to exactly what.constitutes a-- what 
quantities would constitute a small oil spill, what would 
constitute a medium one, and what would sone hates a 
large one, or whether it's a subjective thing. 

A Somewhat subjective , I- 
would think. There's a lot of parameters and a lot of 
measures 35 to what is a -- let me mention the differ- 
ent terms. A major spill, and a minor spill and a large 
serious spill, these are different measures again, and 
a small spill, I suppose could be measured in terms of 
a few hundreds of barrels, a large spill we get up into 
five digits and beyond. 

Q Is that an agreeable sort°o 


definition to you Dr. Snow ? 


WITNESS SNOW: Yes I think tha 
pute 4i4 nas 

QO Sorry, Mr. Logan, 

WITNESS LOGAN: Well, for our 


own internal working use we've set our spills up to 1000 










YW asitw ae eee 8 Jae at ery ; 
U). - etties: sist . obvi iapaa tel abet 
yanotaillos ssinss moxd. palsiueos euoweei 
seyrodeld at xosd op og) saaw soy 22.pmbds 30 fre tens 
“teint m’I gerw yilesk on 9) of ae eal ‘ i. 
“moiginieb s fie to dawtt e'siedt reddedw et at beges 
dadw +-s aateitemoo dganw yltosxe oF #5 ashaucevsecnanae 


bivow tadw ,[itqge fto iisma-s stutidenos bilyow esitisasup. . 


® S9udisenoo biuow tery bas \ono muibem s etudisanos 

-patdt evisgoeftdga s 2'at 1edtedw a0 sono epsel 
{ , Svitoesidue sesiwomo? & 

| te Sok as bee exv8etsemez&qQ Io so! « a stent -Agids Biyow 

gies sg off nolinem om-tel) -- 5 at dew of Be @ezvasen 

epi6! @ Bre [lige 19ntm 6 bus ,litge tofam A .gaes 3ne 

bus ,Mlsps eercesem sasrettlS sas eaeri@ \iliaqe Soiree 

10 emret of Setnesgm ed Bblvoo sseqgue D \iliqushiame ae 

ois qu top sw iliqa sprsel 5 (efexzzed to abe rbitet wet s 

-booyed Bas aztiptbh evit 


tootitoe efdsestps os saad el Q 


@ wont .321 woy of notsiniteh 


eit aaidd 1, ae ‘wove aasauTiw 
weff 3 asugq 
enepol .3M, yyt1e? g ‘ 
tuo 103 I few :WADOL 22SNTIW ; 4 


6001 oF qu eliliqe avo 392 ev'sw seu pnixxow Isnzesnt awo 





7 





' ‘ we 
* OTC ITT ZY kee Os 





T oP EP POR TING Lott. 


19205 


Snow, Pettigrew, hpdan 
Cross-Exam by . Hollingworth 


gallons, medium size spills up to 100 tons, and anythin 
in excess of 100 tons is a large spill.But that's just 
for internal working use . 

Q So that, with respect to 
construction and operation of a gas pipeline, your main 
concern, would,I would take it .be on the construction 
phase. 

WITNESS PETTIGREW: I didn 'é 
get your question really specifically . 

Q Well, we've dealt with 
what constitutes a small, medium or large oil spill. 

Now this Inquiry is dealing with applications for a 
natural gas pipeline, and obviously it's not transporting 
oil. So , would I take it from that that your concern 
with respect to the proposed Macknezie' Valley pipeline 
would be more in the construction phase, than in the 
operation and maintenance phase ? 

| A For the gasline, I would 
Say yes. 

Q So that the contingency 
plan that you have set out, Mr, Pettigrew, relates more 
to the construction phase, than to any other. 

A For the gasline , but in 
the ‘submission; the aspect of an oil line is also incor- 
porated. 

O Well, then let me be clear- 
for instance on page eight, you get into specifics and 
you say " components of a Mackenzie Valley pipeline spill 
contingency plan", Do I understand you then to be referrin 


to a Mackenzie Valley oil line? 
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A I thank the portion that 
you've picked there has to do with the gas line. In 

ge ; dane 
another part of the submission the oil“aspect was incorp- 
orated. | 

THE COMMISSIONER: You deal 
with the construction-- the construction phase here. You 


"W 


say which might occur during the construction or oper-| 
ation of a pipeline spill of oil or chemicals," | 
MR. HOLLINGWORTH: 
Q Let me make another referente 
on page 12 you say~- you list specific recommendations 
for a Mackenzie Valley pipeline. Are you there referring 
to an oil line or a gas line or both? 

A What line is that? 
Q That's about the middle 


<= 


of page 12. It's underlined. 


A M-hm. This would incorporate 





the oil line aspect as well. We're talking about a contint 
gency plan that fits the construction phase and the prod- 
uction phase and we've assumed that-- I believe that this 
includes the oil line as well. 

Q Maybe I'm reversing myself 
here. That's my problem, Mr. Pettigrew. We've heard a 
substantial amount of evidence relating to oil and oil 
exploration this week, and this is , after all, an Inquir 
about a gas pipeline, and I just wanted to clarify whethe 
in this evidence you were speaking of an oil pipeline or 
whether you were speaking of an oil pipeline and any 
oil spills that could result from the construction and 


operation of a Mackenzie Valley gas tine. 
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A Certainly that’s true, The 
spills that could result from the construction phase of 
a gas line and also the spills that could occur from an 
oil line. 

OQ Then you're recommending 
that this contingency plan be undertaken by any gas line 
proponent as well as by an oil line proponent. 

A £ think it has application. 

Q All right. Now on page fou 
sir, about a third of the way down,you list a variety of 
materials that could present problems if there were an 
accident of some sort and later through your evidence yo 
go through,I think a very complete and very sensible 
contingency plan for cleaning up these materials, but 
that's the basis of my question. Are all these materials 
covered by your subsequent plan or does your detailed | 
plan refer only to o1l? 

A Are you referring to the 
detailed plan that the proponent would develop? 

OQ That's correct. And if it 
was developed along the lines that you suggested, and as 
I say, I think that you've got a very complete and very 
sensible plan set out there, but is that suggested plan 
merely for oil, or is it for all those materials ineludi 
the ones you've listed on page four? 

A I think it should include 
contingency planning for those products such as we set 
out on page four. 

Q Well, would your plan be 


the same for these materials set out’on page four, as it 
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i) would be for oil, or would there be different plans? 
5 A They might be. It depends 
3 on the type of material you're talking about. Let me give 


4 you the example of methanol with the plan that Canadian 





there. I put that aside for the time.being. There has been 


5 Arctic Gas_had for the use of methanol, that is, in my 
6 | Opinion it's one-- it's a large enough volume of liquid 
=| LOU give consideration to.that typeof thing, but that’s 
oe a different thing in my opinion, than certain stock piles 
9 of lubricants and as mentioned here on page four, 
10 U ~keray.photographic chemicals etc.” 
2? these have toxic aspects. These are in different types 
12 of. containers, -sthey’re not Jiguids, and. so on, and I thin 
13 there is a difference between these two. You_have to all 
14 for contingency handling in different ways. 
15 | Q Well, O.K. then the point 
ve | being that I quess the different items listed on page 
7 four require a different plan than from that you have | 
18 set out later on in your presentation. 
19 A That's right. 
20 Q Perhaps we could take an 
a example; say x-ray, photographic chemicals. Do you have 
29 specific recommendations for the handling and use of 
23 those, along the lines of your presentation? 
24 A No,» I..do not at this stage: 
25 | Q What about for the other 
a materials you've listed on page four? 
27 | A Are you thinking in terms 
28 of methanol aS an example? 
29 @) Well, methanol isn't liste 
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a fair amount of discussion on that. Let's take spent 
engine oils and fluids. Would you have a specific recommen- 
dation on those? 

A Well, I would say for spent 
engine oils and fluids, these must-- have to be handled 
in a special way. The same-- maybe something in the same 
way spent engine oils and crank case drainage 
fluids are handled in cities, this is far from an 
exact iscience at “this! stagey but this is the type of thin 
that needs consideration . Instead of dumping them down 
the sewer drains like-- and this still occurs in many of 
our cities, and thereby directly into rivers, these need 
to be contained and recyoted "etc. 


Q rraonm™ ct think £ have any 


| 
quarrel with that view, Mr. Pettigrew, It's just that I 
was interested if you had reflected on these particular 
Bubstances , and whether you'd come up with specfic sel 
for the handling of them. 

A Not specific , at this 
stage. 

@) Fd facut. 

THE COMMISSIONER: Mr. Logan, 
when you were answering Mr. Evans’ last question about 
present capacity to clean up an oil spill,you indicated 
that in the landfast ice, when the oil appears in spring, 
you could burn it off. I take it; you restricted that to 
the Mnataat ice because of the problem of access in-- 
before weathering has taken place farther out. Is that 
the point? 


WITNESS LOGAN: That was one 
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of the points. Excuse me, is my mike on or off? 
MR. HOLLINGWOR ‘ 
ag THe OnelI think. 


WITNESS LOGAN: TSradty One 
Oh I see. 

No, in the permanent polar 
pack, as I understand are , the-- now let me digress here 
for a minute. In landfast ice it's usually first year 
ice, and the brind channels in the ice are complete, So 
this is the migration route, and possibily Mr. Milne ha 
brought this out in his testimony, and e's my ‘under- 
standing that for example the permanent polar pack ice, 
these bring channels are destroyed, in multi-year ice 
which makes up most of the permanent polar pack, so ther 
really is no escape route for the Oil to migrate to,the 
surface. There has been no test done on permanent polar 
pack and there has been no testing done on shear zone 
ice, so we have no idea what can happen. 


THE COMMISSIONER: And-- 


yes, iL +See" 

MR. GOUDGE: What was the 
phrase you used, throughout’ brind channel’? 

A Brine channels. 

MR. GOUDGE: Perhaps for the 
reporter you could spell that. 

A B-R-I-N-E. 

MR. GOUDGE: I wonder, can 


I ask sir, what that is ? 


MR. HOLLINGWORTH: You're 


spelling it for Mr. Goudge, I think. 


A I'm not an expert on ice 
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so anything I say could be questioned by someone who's 
an ice expert, but it!s my understanding that sea ice, 
when it is formed, it is the water crystals, fresh water 
crystals which are freezing and the brine which is in the 
sea water escapes or is forced out of the ice, and tees, 
migrate down through channels which they create, in othe 
words you could use the analogy of putting salt on roads, 
and how it reacts with ice, and the brine migrates down 
to the underside of the ice sheet. 

WITNESS PETTIGREW: Might I 
add a thought here, Mr .Goudge, to elaborate just a point. 
Is this all right? I understand that these brine chan- 
nels exist in the late spring,up to a centimeter in 
diameter, maybe a little larger. I'm no expert on ice 
either but these are significant avenues of escape, through 
which the oil would travel up to surface, and a recent 
experiment in Balaena Bay , out of some-- an example-- 
out of some 400 barrels of oil entrained in the ice 
during the winter, I think it was something in the order 
of 90 percent of it, travelled up the brine channels 
and was burnt on surface in the sprins. 

MR. HOLLINGWORTH: Do you 
want me to start on a new line of questioning or -- 

THE COMMISSIONER: All right 
lets adjourn until two 


(PROCEEDINGS ADJOURNED AT 12:30 P.M.) 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 

THE COMMISSIONER: Ready to begi 
are we? Meo Ho LLingworth. 

MR. HOLLINGWORTH: Thank you 
Nr Pettigrew, it 1 can return, to your evidence.in chief, 
on page 8, under the heading "Scope", the last sentence 
there says, | 

" It should also take into account accidents or 
environmental extremes which could originate 
outside or spread beyond the right-of-way 
boundaries, such as oil, or chemical spills from 
OtEneGr ‘operations in the area, £looding, ylancsiides, 
and vandalism." 
The first part of that sentence seems to indicate to me 
that you're talking about operations carried on iby the 
pipeline company itself, and then when you get down to 
the end I'm not sure whether you're discussing that, or 
discussing operations by other parties; and you're talking 
about a co-ordinated plan. 

WITNESS PETTIGREW: i gthinkan 
adequate contingency plan has to consider all those 
aspects, and whether something may happen to stockpiles 
of equipment or storage tanks,et cetera, through 
possibilities of land slumping or landslides; I mean this 
is something that you can only assess by looking over the 
Specific. Ground in. the vicinity, all. of its an .ares om 
a staging area like that -- 

Q Yes, I'll come to that in 
a moment if I may, but right now I'm just interested in 


whether there you're speaking of operations carried on 
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by the pipeline company, whether they're on the right-of- 
way or not, or whether you're talking about operations 
carried on by parties other than the pipeline company. 

A ose thank Le tan. we 
both. I think you have to include that in an adequate 
contingency plan. 

Q All right. Now, when you 
talk about flooding and landslides, I assume that 
really the only way to’guard against that 1s proper 
location in the first place. There's nothing really that 
you can build into a contingency plan to guard against 
that, is there, except -- I'm excluding now flooding and 
situations on the delta, which was discussed this morning 
Talking about the pipeline itself. Do you see any other 
way of drawing up a contingency plan to guard against 

| 
flooding and landslides, other than location? | 

A Not really, not other than | 
location, to be aware of those threats. 

Q Do you have any specific 
recommendations to curb vandalism, except for human 
guards? 

A No; °I°don"t pretend” to’ be 
anveéxpert on ?thaty* “I°think’ that "sup the company to 
investigate, if there is that threat: 

Q Okay. Now with -- on page 
9 you talk about one consideration being whether spill 
clean-up and containment will be done by in-house staff 
or using private contractors; and I expect you to agree 
with me that in the Northwest Territories it would be 


rather difficult to rely on outside contractors for that 
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sort of work. 

A No, I think outside 
contractors are available, if I read your question 
correctly I would assume that. I believe contractors are 
available for work in the Northwest Territories. 


Q Yes, I suppose they are. 


What I'm concerned with is whether you would get a 
specialization of this nature, amoung outside contractors 
in the Territories; outside contractors who dealt with 
Oilspills, and other such things that were available to 
deal with them. 

A Maybe not at this present 
time. Some of the specialist clean-up contractors that 
exist in, let's say Alberta, these groups have done work 
on clean-up in the Northwest Territories, in the past ae 
years, and I would expect in the next few years there | 

| 
may well be a branch of that same organization or other .| 
comparable organizations, possibly located in Yellowknife, 
maybe Inuvik. 

Q I see. So these would 
be people such as the ones you spoke of this morning 
who came in and fixed up the fields to such an extent 
that the crops were apparently unharmed. 

A That would be one type. 

Q TisecauSonthat’ it would, 

I would suggest to you, it would probably be more the 
people who come in a little later and do the real moppin 
up, as opposed to the people who go out in the faecst 
instance and try and contain the spill. 


A M-hm... 
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. + Re POR TINS wert Snow, Pettigrew, Logan 
yh Ee "2, a Cross-Fxam by Hollingworth 
sg I see; and I assume you 


visualize that the pipeline staff who are on call for 
such emergencies would normally be doing something else, 
I mean, they're not like firemen who sit around and wait 
for a specific event to happen; that's not what you're 
ViGlaliazvang ers Lt? 

A No. 

Q No, okay; and that's what 
Interprovincial would do, is it? 

A I don't think they sit 
around, as firemen, waiting for a fire to put out; I 
read you correctly that time. 

Q They've got staff normally 


doing other things who are also trained to handle these 


emergencies. 

A Thal “svcorrecti 

Q besee; «Haver you .givern any 
thought to how many -- I forget your term for Le == "sue 


essentially how many emergency offices there would be, 


down the length of the Mackenzie Valley Gas Pipeline? 


A How many emergency offices: 
Q Well jal ebhank yrourn term 
Sonmtitence = dO - have you Tight, S.R.0. -= S-RC., I'm 


sorry, Spill Response Center. How many would you visualize 


there being down the length of the Mackenzie Valley Gas 
Pipeline? 

A I think this depends quite 
a bit on the individual company's organization for the 
construction of the pipeline, where they have their main 


stockpiles of equipment, their pumping stations and so 
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on, I think it should be designed primarily from that, 
and spreads on which they work, and time factors, and tha 
sore ciwthnigt 
Q Well, would you visualize 
one tinreverynconstructionnspread? 
| A I would -- if there’s a 
| number of construction spreads at any one time, then I 
would think that some kind of a Spill Response Center 
organization could well be organized to function out of 
those places, at any one time. I see more that, just say 
one in the Inuvik area, or one down at the southern end. 
Q That's what I was intereste 
in -=-- sorry, did you have something to say, Dr. Snow? 
WITNESS SNOW: No, it's okay. 
WITNESS PETTIGREW: Dr. Snow's 


comment here is that he feels that would depend on a 





logistics radius, and this is what I was trying to say, 


he may have said it a little better. 


understood you. Would you see then equipment being 
stored in each of these Spill Response Centers too, in 
other words on each spread, much the same type of 
equipment. 

A M-hm. 

Q Okay. Have you given any 
thought to the inventory of equipment that each spread 


mightt carry? 


A We've given some thought 
to it. We think that this is once again, in the submissijpn 


here) cthisvis’ toicover many aspects:-of contingency 
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planning, ane not’ airectly -— we didn't’ concern ourselves 
directly with some of those specifics. The inventory, my 
only comment there would be I think that a company would 
expect -- would build into their inventory, at the variou 
locations along the pipeline system, that type of 
equipment which could contend with spills and cleanup, 
and containment, and that sort of thing; dependent to som 
Geqree’ por the senai bivicy of “the “area that "youre => 
there may be in the vicinity of any one of those, if you 
Por bow mer. 

O Yes; 2 do’. 

A I'm saying that the 
sensitivity aspects and the threat aspects may be 
different, in one part of that long line, as compared to 
another . 

Q No, my thought was that 


you, you know you've obviously devoted a great deal of 





thought to this scheme that you ‘Nave outlined in your 
evidence, and I just wondered if you had got down to the 
specifics of what specific pieces of equipment you would 
recommend at each spread? 

A The equipment that is 
available today to contend with containment, clean-up, 
disposal, et cetera; and to state a few of them, and 
we've been talking about them, in today's world, these 
are essentially booms, slick-lickers, boats, pumps, 


et cetera. 


0) Now, on page 14 at the 
bottom, you state that consideration should be given to 


fabricating and installing spill barriers and surface 
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runoff ditches, and depressions likely to catch oil or 
chemicals around some facilities. Are you thinking of 
these being installed prior to any spills occurring? 


A In some cases, yes, and 


| 
I think it depends so much on the lay of the land, and th 
investigation that a company might have made. As an 
example, along the root of the pipeline, for instance rE 
that was in the valley portion, the tributaries leading 
into the valley and along the corridor; there may well be | 
some of those tributaries that, where such spill barriers 
could be constructed prior to -- depending again on the 
location of the storage tanks and storage facilities; and 
I'm not thinking here of a great earth work or cement 
barrier, necessarily. It might not even have to be a 
barrier, as such, but the equipment available to construc 
say, a barrier, or a dam, that could retain spill material 
ag it got into the tributarys As an example -- | 

Q T feel I'm a bit ignorant 
on this, but it seems to me if you construct a spill 
barrier, aren't you also preventing the ditch or low 
depression from draining, the surrounding area of water? 

A It*dépends* on =- from the 
design yl Cwouldsthink. There are barriers with weirs, 
culverts, allesorts of designs. 

O Ald Prone. So; “because *you 
earlier said that most chances of an oil spill ‘on’ a*Gas 
pipeline would occur during constructidén, and I assume 
that such barriers would have to be buiie right at tac 
very outset of any logistics scheme, carried out by a 


pipeline proponent to be really effective. 










no, L0.dleang Spee 29738 
20, entdnidd way waA peveatenyie: it es 


fpslizvodo -eiLige yas 04, 20¢1q, Sel fadont gadad 2 


Bas ,89Y ,29259 acoe At A ree 









} Sa vd 
pets bre ,Pasi odt Go yal saz mo doom of abneqebh, ji Angin Y 2 


a6 3h .chsm evsd Jdpim ynaqnos « gets soitapiiaevni 






- 
3 


7{ oonstani 103 ,anilegig. am Jo 3002 oft paols.,elgasxs: | ¢ 
























pnifbssl aestissudiat afd .agidioy yolley sata nb as Jars 
ed ifew ysu sus '!s giohimioo sd3 enols. bas yallev edd ant 
2iaisisd liige coum eaenw ,jisdt eotisjudiz? sean) to amoe 


| and fo mre ioiaqeS -—- of roLtqd Bexgouustenou sd Bipos’ 


as ;2e22ciioe2 spawose Has edAns+ spstode edd to nokssoo!l 


iiomes 1o AuwoW H31569 Jsexp 6 10 sem pattardys ton mI 


i 
| & 9d oF oved neve jon tdpim 31. ¥hieasessoen ,, isabhiisd 
#a:ratenoD 02 oefcslisvs taomgitrps osf3 ted ,foee 26 ..zebsxcved ef 


.eizejen ([ige absdet Bbluop teddy .msh & WO. .teizyved « +¥se2 


~~ slqmsxs as 2A .VinjvdIa2 O82 ofnt gop 22 es 

| t#ietonps tid 6 m'r fasi, Zz 0 
| [f[iqe © 2puxtenop voy ti. om od emeen of gud eins no 
wol 10 doth edd entineaverg-oais voy, 2*ae%ts vishiied 
Bw 20 se%8 pasrbnvoiwwe end ..pninie1h mo2? Aolieeetash 

sdi+ moz? -+ > aAnaqeb 1) ras 


,2itew djitw saseistsd e266 stadT Maids Bluew. 1 .aetaeb ee, 6! 


tw 
-2eaptesh to 2g208 ils .asesvlus |. Ee" 5 


ee 
_ 


gaueDed ,o8 .%dbix LIA 0 


- 


“6h 6 Mo Lligea Lio as 20 asonsi> 3acm jadt bisa t9htxsa 
smea2i Lf bas ,nobsoussgenon pitiub iv989@ ipa 
91) 36 tdoit tliud ed oF eved Blyuow snalzaad <foou ad 


& Yd tuo beix4s9.,omedoa apitetpof aa lo, Joes 


»Svisosiis ‘ees a atte - na anid 


a We ai: 2 ay caer iy rd 














5ST REPORTING L-TN. 19219 


Snow, Pettigrew, Logan | 
Cross-Exam by Hollingworth 


A I think it depends on the 
hay GEMehet land} tcineupstanees?) This: is i==;thetwords 
there, I'll repeat them again -- consideration should be 


given to fabricating and installing spill barriers, et 
cetera. 

Q Well, I'm not quarreling 
with the idea, Mr. Pettigrew, don't get me wrong, it's 
just that it seems to me that if we acknowledge, as we 
seem to have, that most chances of an oilspill on a gas 
pipeline would occur during the construction phase; I'm 
suggesting that really these spill barriers wouldn't be 
of much use unless they were put in and installed prior 
to any real construction getting underway fcr a gas 
pipeline. 

A Depends how you look at it. 
Do you have a comment there? | 


WITNESS SNOW: I would tend to 





agrée) S¢hateatytheylare to becedftective; they should be 


installed at the outset. 

Q iswasegqoing» to® pute thas 
question toy you; "Mr. Pettigrew, but possibly Mr. Logan 
is the proper party. I Had imtended: to askigou about 
the guidelines with respect to dispersants, and my frien 
Mr. Evans. went into that. I. wonder if you could just 
give some brief comments on the amount of research being 
conducted into developing new dispersants, and possibly 


ones that are less offensive to the environment in 


general. 
F WITNESS LOGAN: If you could 
take your mind back to the Torrey Canyon, when that brok 
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up in English Channel, the dispersants which they had at 
that time were extremely toxic to the environment. The 
dispersant manufacturing companies which are mainly the 
petro-chemical companies, started to develop reasonably 
safer toxic dispersants on the insistency of the British 
government, who established dispersant guidelines. We 
did it, and some European companies, so consequently the 
dispersants used now are accepted for use in both the 
United Kingdom and Canada, are much safer than the 
dispersants that were available at the time of the 
Torrey Canyon. THere is ongoing research by petro- 
chemical companies to develop safer dispersants and 
different methods of applying them. 

Q Well, that's what I was 
interested in. What state is this development in, do you 
have any ideas? 

A Unfortunately, it seems 
to be regressing. They've looked at the point of view 
of faster ways of putting them on, but the dispersants 
which they have developed are also returning to extremel 
high toxicity phases. 

Q Okay. You could, I suppos 
get a situation then where you had a fast application an 
it was pretty devastating to the immediate area, but did 
disperse it before it got into a large area. 

A Well, dispersing is not a 
cure Gor ©iispiias -1t's just like a very poor house 
keeper instead of removing the dirt from the house, she 
puts it under the rug -- pardon me -- person puts it 


under the rug. It's cosmetic. 
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Q It's one of a series of 
steps in an unsatisfactory situation, 

THE COMMISSIONER: Well) you said 
it's causematic merely-- 

A Thiet saat outs it ioOLe 
from the top of the water into the water column, that's 
ak) 2c Coes. 

THE COMMISSIONER: That could 
cause neneIeenae Enan s—— 

A In our testing which we are 
doing in Halifax, we have a standard of a thousand 
milligrams per litre, a dispersant must pass that in orde 
ones but when you mix it with say number two fuel oil, 
which is your CGiesel; toxicity is increased by tenfold -- 
by order of magnitude, pardon me; so you go down to a 
hundred milligrams per litre. 

THE COMMISSIONER: Those, among | 
other reasons are why you are -- as things stand now -- 
almost totally opposed to the use of dispersants in the 
Beaufort Sea. 


A Well, totally opposed to 


the use of dispersants. 


Q Totally opposed. 


A Right. 

Q I think Dr. Snow said as 
a last resort, that they might be used -- or I thought 
you Nedusaia that =< 

A As a last resort, they 


would be considered. 


MR. HOLLINGWORTH: Didn't I 
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onow, Pettigrew, Logan 


Cross-Exam by Hollingworth 
understand that your guildlines to allow the use of three 
dispersants which you named? 

A They allow them to be used 
provided they're approved by the people on site for use. 
They're not to be used holus bolus by any eral and 
Provincial authorities must approve their use. 

Q Mr. Pettigrew, as part 
ce the contingency plan, I take it that the disposal sites 
for pollutants and contaminated materials would be ones 
that were selected far in advance, would they? 

WITNESS PETTIGREW: I think the 
should be. 

Q And presumably a land transfer 
or rather, a land use permit, would be required in 
advance -- 

A Yes, I think So. 

Q -- even though you may never 
use the property for the proposed use? 

A Right. 

Q Mrs Snow, if F coulda tusn 
to you for a moment, page 13 of your evidence, you've 
got a series of questions there, and I was wondering if 
I could turn those around to you again, and wiih respect 
to question one through three, ask what your recommen- 
dations would be for these activities? 

WITNESS SNOW: The first one, 
"what measures have been taken to ensure the transfers 
of fuel and other hazardous chemicals would take place 
with minimal risk of spillage", I would like to see 


some sort of training program, whereby the personnel 
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tee & Snow, Pettigrew, Logan 


Cross-Exam by Hollingworth 


that are going to be involved in these processes, are mad 
familiar with the particular properties of the olaege = 
with which they're dealing; and to ensure that maa dae 
their duties conscientiously; and in connection with this|, 
there should be well trained supervisory personnel to 
ensure that the actual operators do in fact carry out 
these duties, in the way that the company was specifying. 

With respect to the second one, 
"Have the containment and clean-up measures envisaged 
by the applicant been tested under the conditions under 
which they are anticipated to be used?" I haven't 
actually seena demonstration of booms, or any of the 
containment equipment stockpiled by D.E.P.U., for 
example, anywhere along the Mackenzie system, and I 
would obviously recommend that that equipment be tested. 
They would also be periodically checked, whilst 2t"s 
on the shelf, to make sure Rene it does need to be 
deployed, that it is in a useable condition. 

Thirdly, "does the applicant 
intend to test such precision equipment periodically, 
if so how frequently does he intend to have practice 
drills, to ensure personnel are familiar with and 
proficient at executing such . procedures?" I think 
what I've said in one and two above, pretty well covers 


that one too. 


Q Do you have any frequency 


to recommend? 


A I think a reasonable 


length of time would be twice a year. 


Q Now, earlier in your 
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Snow, Pettigrew, Logan 
Cross-Exam by Hollingworth 


l evidence, you raised some fears, because you speak of the 
2 flat shorelines of the Arctic Ocean, and compare these 
| unfavourably with the self-cleansing ability of rocky 
4 shorelines, such as you get on the east or west coast 
5 in more temperate zones of Canada. 
6 | A Yes. 
7 : Q That's correct? Is there 
8 | any empirical evidence to show that there's less self- 
9 cleansing ability in these Arctic areas, with flat 
10 shorelines? 
+} A ¥es, there are. First of 
}2 all, I think you may be under a misconception here. I'm 
13 not saying that the shoreline of the Beaufort Sea has 
14 no self-cleansing ability. I'm saying that the biological 
15 agents which have been largely responsible for the clean 
16 up of weathered oil on rocky beaches in more temperate 
i? latitudes, are absent from the intertidal biota of is 
18 southern Beaufort Sea. The evidence that heavier oil 
19 residues are not cleaned up very rapidly under Arctic 
20 conditions, can be seen in Resolute Bay, for example, 
#} where there was a bunker sea spill, approximately ten 
22 or fifteen years ago, and the tarry residue is still 
23 evident on the rocky, pebbly shoreline of the beach there. 
24 THE COMMISSIONER: Where was 
25) that again? 
36 A This is Resolute Bay. 
ay Q I'd refer you to a stateme 
28 that Dr. Grainger gave, one of the first co-panels, or 
29 one of the first in this latest period that we've been i 


30 Inuvik. He said at the bottom of.page 5 and the top 
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Snow, Pettigrew, Logan 
Cross-Exam by Hollingworth 


of page 6, and I don't have a transcript reference ,sir, 


because I haven't received any transcript, 
"Examination showed an abundant population of 
heterotrophic bacteria, that is, bacteria using 
complex" - sorry - "utilizing complex organic 
materials rather that the simple inorganics of 
the light stimulated autotrophic forms, with oil 
degrading potential in the Beaufort Sea." 
That confuses me a bit, because it seems to indicate that 
there's a lot -- well, what it says, an abundant 
population of bacteria which can degrade oil, and you 


seem to be saying the contrary. Do you disagree with 


Dr. Grainger? 


ie: A Can you just read out the 
first sentence again? Did he say that -- 
Q Would it be easier if I 
showed it to you? 
A No, just tell me. Did he 
say that the heterotrophic organisms were very abundant? 
Q I better read it to you. 
"Examination showed an abundant population of 
heterotrophic bacteria, that is bacteria 
( utilizing complex organic materials,rather than 
the Sinple inorganics of the light-stimulated 
autotrophic forms, with oil-degrading potential 
in the Beaufort Sea." 
A Yes. I am familiar with 
the work that you are quoting, and again I do have a 
comment on that, but first of all I'd like to say that 


the self-cleansing ability of the biota of the southern 
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Beaufort Sea shoreline, sorry, the organisms responsible 
for the clean-up in southern spills; I referred to earlier on 
things like limpets and snails, not heterotrophic 
organisms; and these are the ones, these are the components 
of the biota that are not included .in the southern 
Sea intertidal. 

The fact that there are 
abundant populations of heterotrophic peeeen ta: indicates 
that there is the potential, for oleoclastic activity, 
for oil-degrading activity, in the southern Beaufort Sea, 
but the mere presence of these organisms does not 
necessarily indicate that all of the spilled oil should 
end up in the intertidal zone or along the shore line, 
could be infact bio-degraded by those organisms. They 
require other environmental parameters, such as temperature, 
Salinity, and so on, to —-= formithem to effectively 
metabolize the oil. 

Clearly, if the heavier tarry 
residues from a bunker sea spill have persisted after 
a decade or so in Resolute Bay, then the natural 
oleoclastic hetrotrophic bacteria in Arctic waters do 
not have the potential to clean up all the oil within 
that timespan. 

Q Are you comparing -- are 
you saying that the waters are exactly the same in 
Resolute Bay as they are in the Mackenzie or in the Beaufort Sea? 

A No, I’m not, sorry, I was 
inferring that possiibly the hetrotrophic oleoclastic 
bacteria may be the same in the waters off of Resolute, 
and also the Beaufort Sea. 


Q But you're saying, you said 
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the temperature differences might make a substantial 
difference on their ability to degrade oil. Now we've 
heard evidence that the Mackenzie empties into the 
Beaufort Sea at substantially high temperatures, 70 degrees 
fahrenheit. 

A Yes, I didn't indicate 
whether it was high temperature or low temperature, and 
I said that temperature was one of a set of environmental 
parameters which would affect the metabolic activity of 
such oleoclastic organisms. 


Q Well, would it be a high 
temperature or a low temperature, in which they would 


operate the best? 
A IT really don't know for 
sure, but I would suspect the person that did this work 


Bellevue 


ieee istitentist at StemAnne de bY. Grainger's section 


and he's been primarily concerned with the cryogenic 
oleoclastic bacteria. These are the ones that effectivel 
operate at temperatures around zero centigrade. 

Q Well, would not the 
temperatureof the Beaufort Sea be in that range a good 
deal of the year? 

A Yes, or something in excess 
efrhabfiof thhecyeéar . 

Q As Lelinderstand;ik youcve 
been engaged in studies of the Mackenzie Delta lakes. 

A Thatis right. 

Q I was just wondering if 
you could project from these studies to aid us in 


developing contingency plans, especially in the delta 
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area, and perhaps a bit further south. Contingency plans 


i 
2 for spills, particularly with respect to a gas pipeline. 
3 A Yes, do you have a specific 


4 question? 
5 Q No, not really, it's a 
6 general question. 
a A Well, it's my understanding | 
8 that the Delta Environmental Protection Unit is the main 
9 contingency Plan,to be used in the delta, and the offshor 
10 area as well as the southern part of the delta. If 
ll conditions permit, slantwise booms could be used to 
12 direct oil down suitably appropriate channel, and into 
113 a small system of lakes, to palm the oil up, which would 
14 certainly facilitate its subsequent removal. 
15 } However, I would like to see 
16 a specific plan in term of which areas would be considere 
W7 to be used. Many of these lakes are located on individua 
18 traplines, and obviously a plan should take this 
19 consideration into account, so that the system of three 
20 or four lakes which are obviously supporting someone's 
77) livelihood, don't suddently get inundated with thirty or. 
5) forty thousand gallons of fuel. 
pee, There are many interconnecting 
24 channels in the delta, and I think part of the plan would 
25 | be to actually specify the ones at which slantwise booms 
of could most profitably be used. 
og Q i think == sorry, did you 
28 have something more to say? 
29 A No, I was going to Say, 


30 obviously from my testimony, I don't.have that much faith 
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Cross-Exam by Hollingworth 


in the use of booms, throughout most of the Mackenzie 
system, in anything other than the quietest times of the 
year; but the only potential that exists for containing 
and cleaning up any fuel spill would be if the spilled 
material were to be diverted into relatively quiet areas 
such as the small floodplain lakes that have delta channe 
connections. 

Q Preferably ones with very 
little fish life or none. 

A Yes, I'm thinking of the 
smaller floodplain lakes which are. certainly nursery 
areas for juveniles of many of the important species of 
fish in the delta, but in an area of half a million lakes 
with the proviso that the lakes to be used arenot obviously 
slap-bang in the middle of someone's trapline, then I 
think that small numbers of these lakes could be 
sacrificed. The larger ones that have significant fish 
populations I don't think you'd be considering diverting 
spill fuels into anyway. 

Q I take it if we're talking 
of sacrifices you would sooner funnel thirty thousand 
gallons of fuel into one of these small lakes, and 
possibly ruin traplines, provided you could make monetary 
compensations to the individuals involved, rather than 


seeing that fuel go out into the Beaufort Sea. 


A That would be a very diffictlt 


trade-off to have to make. 


Q Well, we realize you're 
not in a socio-economic field, so I won't pursue that. 


Those are all the questions I have, thank you. 
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Snow, Pettigrew, Logan 
Cross-Exam by Marshall 


CROSS-EXAMINATION BY MR. MARSHALL ! 

Q Mr. Pettigrew, with respect 
to contingency planning related to possible spills of 
toxic materials that might be used in a gas pipeline 
construction, would it be fair to consider that there are 
really three major areas where you have concern, and thin 


there ought to be planning. The first would be river 


substances that may be toxic to the environment. That's 
one of the major areas, I take it. 

The second would be the storage 
of such items onshore, at staging depots and so on, and 
the third area might be the spill of methanol during 
pressure testing of gas pipeline. I wonder, sir, if ict 
would be fair to say that those are your three major 
areas of concern, with respect to contingency planning, 
as it would apply to a gas pipeline. 

THE COMMISSIONER: Excuse me, 
would you just mind repeating those three areas, so I 
can make a note of them? 

MR. MARSHALL: Yes sir; the first 
would be the barge transportation of the various 
substances to staging locations. The second would be the 
storage of those substances at compressor stations, camps 
wharves, and so on. The third would be during 
construction and pressure testing of a possible spi of 
methanol during pressure testing of a gas pipeline. 

THE ,;COMMISSTONER: , Thanks « 


MR. MARSHALL: Are those the 


major areas of concern that come to your mind, with 


transport, barge transport of fuel and methanol and other 
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respect to gas pipeline? 

WITNESS PETTIGREW: I would say 
those are the major ones. I think I should add a couple 
of others. Rail transport, if we're talking transportation 
of fuels and other things, that rail comes into it and 
transportation by highway or truck transportation. So 
I'd like to add those too, because everything isn't going| 
to come by river. 

Q Fine. I take it you'd 
agree with me that the regulation of safety: precautions 
to be taken by common carriers, ber they river rail or 
highway, are something that it's really outside the control 
Pace pipeline company. 

MR. BAYLY: Mr. Commissioner, 
is this a question that's proper to put to this witness? 
Perhaps it is, it just strikes me that he may not know 
what is within the responsibility of the gas pipeline 
company. 

THE COMMISSIONER: Let's find 
out, because Mr. Pettigrew spends his life examining thes 
problems. 

MR’ BAYLY: I'm quite happy if 
he feels he can field the question. 

WITNESS PETTIGREW: I would tend 
to agrée “with *vyoewr" "Mm not "one hundred per cent sure yon 
that score, but it seems to me that the way you phrased 
that “is Corvect. 

MR. MARSHALL: Well, what had 
occurred to me, and I thought perhaps you might have some 


experience about this, is for example with respect to 
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1} rail transportation of petroleum products. The railways 


2} would control the manner in which that was done, and the 





| 
safety precautions that would be taken with respect to 


4 that equipment when it's in their custody. 

>| | A During the transportation 
6 | phase. 

7| Q Yes; and on the river the 


8 barge operators would have control over safety precaution 
9 and the care of toxic substances being transported by 


10 them on their barges... That's. your experience, is it? 





it} A cele Als Sh 
12 Q Do you know sir, from your 
3 experience, whether or not the barge operators have good 


14] or bad experience or track record in handling fuel, 





ie being carried on the Mackenzie river system? 


16 A I have a little knowledge 





of that. I believe their track record is quite good 


( 
~) 


1S: indeed; they've had some spill problems, most of the 
29) problems, however, have occurred during the transfer of 
20 these fuels from barge to shore, or in the other direction; , 
ear from the shore to the barges; and this has been the main 
22 area that's given the problem. 

PAR! Q My understanding is that 


pe there's been quite a history of the movement of petroleum 





26 when the Norman Wells refinery was first open, and 

eg shipment of petroleum products from that location 

28 downstream was taking place. Do you know if that's so 
25 Or. noc? 


waa products on the Mackenzie system, going back to the days 


A L think there's been, a. fairly 
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lengdhnastery ofptransportation,up and» down. the.river, 

Q Now, sir, with respect to 
storage; I took it from your remarks, and I wanted. to 
know whether or not this is accurate, that this is really 
kand ofthe Key ori central,areasof.concern.to .you,with 
respect to gas pipeline operations, that is, the proper 
designing and planning for the storage of toxic substances 
sthstagang Location? 

A Yes, that's a very key part 
bfva tt 

I understand sir that you've been involved 
in some studies that are underway now, involving the 
APOA and government, working on the design of suitable 
storage areas, and dyking and impermeable barriers, and 
thatusortiiot, thang. 

A Dyking, yes. 


Q This would be the design 


of dykes to contain any spills there might be from 
storage tanks. 

A That's correct. 

Q Could you just outline 
briefly to the Commission what planning and research is 
being carried out, and who it's being done by, sir? 

THE COMMISSIONER: Carry on, sir}. 

A hank syOuL 

MR. MARSHALL: You can ignore 
Mr. Goudge, he'll have his turn in a few minutes. 

A I have provided a report 
on dyking, which we have developed over the past couple 
of years. It really was a state of the art study, of 


this whole question of dyking in the- north. I think ms 
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Snow, Pettigrew, Logan 

Cross-Exam by Marshall 
would take a long time to go into that, but just a few 
highlights that I might respond to, and that is we found 
that particularly in the north, there was no consistency 
in the dyking and approach to dyking. Most dykes were, 
well either non-existent or made of very pervious 
material, and were not effective in containing spills 
from around tanks or broken flowlines, et cetera. 
Subsequent to that state of the art review, we ourselves 
have been involved with a number of other organizations 
in the north, including industry and governments, and othe 
agencies; to look at all aspects of dyking, and attempt to 
improve the techniques for dyking under these northern extr 
using innovative, hopefully innovative approaches, because 
the ones that have been used for so many years in the 
south just do not apply. 

These involve the use of improved 
Finers;' special “qrouting ttechniques, “spray on Urethane 
polimers, and*that sort of thing. There's quite a long 
range of "research being directed or in that direction. 

Q Could you tell me, sir, 
whether or not the technical reports have been produced 
asa’ result’ of this"’research that you've just done? 

A Just the one report isn't 
necessarily ta’ technical one, ‘but it's partly that, the one 
I referred to. Others are in the stage of development 
now, the information is not yet in, but some of the studie 
are underway. 

Q And that work is being 
directed by your department, is it sir? 


A It is at the present time, 
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with lots of input from the other groups and organization 
that I mentioned. 

Q Do I take it that the 
objective is to have the comprehensive set of standards 
that would govern this type of operation in the north? 

A Hopefully, that ts ctrue. 

Q What's your timetable for 
having that prepared, sir? 

A id-itike. toe think that ‘by 
the end of this year, 1976, we would have some further 
information on the efforts now underway in published 
form: 

Q Might those then be enforce 
by regulation, by your department? 

A That is a little further 
down the road, but that's part of the idea, on the basis 
that in order to get there to the regulation stage, we 
go through the guideline aspect, and so on; but I think 
that if what we believe might come out of this, I can see 
that it may be legislated. 

Q Somwould dt?«be.Paua to say 
then that this is one area where you had a concern, but 
work is being done and the matter will be in hand, as 
far as you're able to judge at this time. 

A hades. rLohiit 

Q Now sir, with respect to 
methanol and the possibility ofa spill of methanol during 
pressure testing of the pipeline. I take it, sir, that you 
would have had some experience with pipelines, and pressu e- 


testing of pipelines. Is that so? 
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a pipeline expert. I've been around a lot of pipelines, 
seen a number of them break, but I have not been directly 
involved in that type of thing. 

Q Have you been involved, sir 
in observation of breaks during pressure testing of 
various pipelines? 

A Could you ask that again, 
please? 

Q Have you observed breaks 
during pressure testing of pipelines? 

A I haven't personally 
observed them, but I have known when pressure tests were 
coming up, and how they were going to go about it, and 
the results of the pressure tests. 

Q Well, sir, the question 
I have relates to a matter that Mr. Hollingworth got int 
with you, and I just wanted to get your thinking on this 
point. you did mention construction of barriers, and I 
was wondering whether or not you were limiting that in 
your mind to barriers around storage installations, 5 8 
you like, as opposed to possible construction of barrier 
along a pipeline, prior to pressure testing being carrie 
out. I was wondering whether I was reading too much 
into the statement in your evidence. Perhaps I should 
give you a little background about it. 

When I read the evidence, and 
heard you repeat it, I thought that you were suggesting 
that in some cases there ought to be constructed some 


type of barriers to contain possible spills of substances, 
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ST REFPORTING L-TO. 


a a ea hi Snow, Pettigrew, Logan 


Cross-Exam by Marshall 


not you were advocating that, or I just misunderstood you 


along pipeline right-of-ways, and I wondered whether or 
evidence. 


A Well, I suppose I'll have 
to repeat what I said before, that I believe it's more 
peyxtinent to the stockpiled areas, the storage areas and 
that sort of-thing, but dependent on the lay of the land 
and what types of fuel and equipment you're Looking’ at; 
but surely my message was more directed towards prevention. 

Q Sir, I have no quarrel with 
the suggestion as it relates to areas where CONIC 
substances may be stored. My concern was with respect 
to constructing barriers along the right-of-way, because 
the concern I've heard expressed is that since you can't 
predict where you might get a break during pressure 
testing of a pipeline, constructing some dykes or barriers 
in anticipation of a possible break might well do more 
damage than would the release of the substance during 
a break, during testing. NOw, I wonder whether you'd 
agree with that or not? 

A I would agree that that is 
peossibie.and Stilisbelieve personally in the prevention 
approach and this has to depend largely upon the 
company's evaluation as I see Ley tox how”spring out the 
equipment, where the stockpiling is done, fuel supplies, 
the aytofnthe: land, proximity of the river, and all the 
variables, and where you may see that you can prevent 
a spill by some such structure or ba¥rieryrand) I? think 
it's up to the company to consider that. 


Q Well,.I'm thinking 
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Cross-Exam by Marshall 


| specifically of pressure testing with a water-methanol 


2; Mix, Ola Gas pipeline. “My "concern There is, sir, that Le 





3 may well be unwise to construct any barriers or dykes 

4 in anticipation of a possible break that may never take 
5 place. You may have done more damage by building the 

6 || dyke and moving the equipment in and so on to do that, 
7 | than you could ever --it would outweigh any damage you 





i could possibly get from the break. 





9 A i mnot Loorsure about that 
10 at all. When I see the specifications on methanol, I 

se think that I would promote maximum effort in that 

1 | direction of being sure that you contain the 26% solutio 

13 | of methanol and prevent it from getting in in any manner 
Pai to a river system. If we're on the subject of methanol, 

15 Tmignt want to suggest —~ 1°a like to suggest ‘that 


16 | possibly Dr. Snow, and Mr. Logan might have something to 





add to containment aspects for methanol. 


18 Q Fine. Dr. Snow, have you 
19 || some recommendations to offer with respect to methods 
29 of containing methanol water spill? 

d 





THE COMMISSIONER: Excuse me, 
Dr. Snow, and Mr. Marshall, in your prepared paper, 
Dr. Snow, you said that you understood Arctic Gas intend 
to use methanol as a freeze depressant in the testing of 
all ‘pipelines north of ‘sixty; that ‘they would be ten 
mile sections filled with a 26% methanol solution. Then 


you said I believe this test spreads phase has now been 





MR. MARSHALL: I believe that's 


| 
2 | reduced to three miles. Is that so, Mr. Marshall? 
1 Hay ol ot that's the evidence that Mr. Reid 
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ALLWEST) REF OR TING Lp, 
BURNABY 2, A.C. ; 
‘ ' Snow, Pettigrew, Logan 
Cross-Exam by Marshall 


gave. Dr. Files may remember. 





THE COMMISSIONER: Dr. Files is 


| 
| 
| nodding yes, all right. 


J] MR. MARSHALL: Well then there 
| can be no doubt, sir. 
| 


THE COMMISSIONER: Okay, sorry. 





"| Carry on, I just wanted to be -- 

WITNESS SNOW: Thank you for tha 
9 clarification. So it is in fact a three mile spread that 
10 we're dealing with, and therefore a volume somewhat in 


ae excess Of a million gallons of 26% methanol. 





12) MR. MARSHALL: I think the 

13 | evidence was that as a maximum concentration, 26% methanol 
mal 

14 would be used, and this is in the areas where the coldes 


15 || temperatures would be encountered. The percentage mixed 





16| would decrease as one proceeded further south. If you 
17| want to use that as the example, fine, in a three mile ” 
18 | test section. 

19 | A Yes. Well, I don't think 

20 that I was envisaging permanent dams or dykes or barriers|, 


Lah that are a specified frequency all the way along the 





22 pipeline right-of-way. I'm mainly concerned that where 
23 a particular spread backs onto a water body, whether this 
24 | be -- excuse me -- flowing water, or lake, and here, I 
25 | think, that something like a temporary earth berm, or 
26 | barrier, should be constructed, if there is any danger 
_ that the whole solution contained in a three mile spread, 
2a is in danger of being released into that water body. 
29 | Q Welly, on thattpointy, Dr. 
30 | Snow, and ee Pettigrew, you may have some knowledge on 

| 
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Snow, Pettigrew, Logan 


Cross-Exam by Marshall 


AL LWEST RERPOCR TING: Lerie 
t. IEPA oS Pr 


this point; my understanding is that with pressure 














A, 
5 testing with a liquid, that almost immediately following 
3; 2 break, pressure drops off very rapidly, because the 
£| containers has burst, and it's a different situation than 
5 one would get say, if one were testing with a gas, where 
| there -- the test medium would exit the pipeline almost 
| completely over a very quick period of time. With a 
| liquid test medium, once the break occurs, the pressure 
, drops off very rapidly, and the medium isn't discharged 
19 Vemyeraprdily ifrem thatwpoint,-on.ty.Do -you, know, .Mxr. 
* Pettigrew, whether that's correct, from your experience? 
12] WITNESS PETTIGREW: I think 
13 | generally, that's a fair Statement. 
it Q And .that,further,swith 
15 | respect to the release of or auad test medium, one has to 
" look at the profile of the section of line being tested, 
17 sanceoit wmatiticqiidest's notegoingyto,flow uphill,.at youl 
13 like, and if your -- only a case where the break would 
19 occur at the lowest point in the test section would you 
59 likely find that all of the test medium were discharged. 
hl Is that in accordance with your experience, Mr. Pettigrew 
59 A Yes, that's a.fair statement. 
33 Q dL, think, Dr. Snow, you were 
+4) going to outlinel the procedures that you. thought, ought 
8 | to be taken to protect watercourses given such a testing 
26 | operation going on. You mentioned some temporary dykes, 
27 aeswtimberstand. Is there anything else? 
7 WITNESS SNOW: Yes, I take your 
29 point on considerations being given to the terrain 


elevations and so on, andriall, of my concerns really stem 
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WEST RFPORTING L-TL. 


Snow, Pettigrew, Logan 
Cross-Exam by Marshall 





1] from the consideration of the worst possible case. In 

2 | other words,if you have a spread sloping down to a river 

3 | crossing or down to a lake, and if the -- in Mr. 

4 | Pettigrew's slide this morning of an oil line seam well 
5 | failure , now say that were to occur ninety degrees 

6 | further around from his slide; in other words, on the 

7 bottom of the pipe, and also down at the lower most end 


8 of the testing spread; then you would get, flow of the 

5) contained solution into the pipe ditch: and obviously under 
10 these conditions, it would be advantageous to have a 

11 | dyke at the end abutting onto the water body, to contain 


that methanol. 


LZ ine thing that I'm not clear 





14|| about with respect to the pipeline testing is whether 


15| the applicant intends to backfill the three mile spread 





16} after it's been filled with the test solution. In the 


li ‘case of abutting directly onto water bodies, and part of = 





18 the protection of those water bodies, I would suggest 





19 | that this in fact was not done so that the pire ditch 
| would in fact act as a containment area, for any 
Mi | methanol Should it be spilled. 
22 Q My memory fails me at this 


3 point and I can't recall the sequence of events as to 





4 | when the backfilling operation would take place -- 

25 | MR. GOUDGE: We were 

26 | contemplating this yesterday, sir. I think it's»after 
27 | backfidd.. 


sal THE COMMISSIONER: It looks as 





29 if Mr. Goudge is going to follow up on this anyway. 


30 MR. GOUDGE:.. Well, I think the 
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Snow, Pettigrew, Logan 
Cross-Exam by Marshall 
question's been asked sir, but we were starting in our 
question from the supposition that testing took place 
after backfill. 

tHE ’CONMISSTIONER: “Arter 
backfilling? 

MR. GOUDGE: ~ After backfilling, 
yes. 

THE COMMISSIONER: That makes 
more sense. 

MR. HOLLINGWORTH: It seems 
iWlodicdl-tor me, sir.s 
THE COMMISSIONER: It seems 


illogical? 


MR. HOLLINGWORTH: The point of 


testing is to test for leaks, and if you find one, then 
Vou have tosdig 2 wp. 

MR. MARSHALL: There are no 
leaks in pipelines. 

(LAUGHTER) 

TBE COMMISSIONER: You Can't 
Simulates reality unless you've got the thing filled 
in -- well, none of us know. 

MR. HOLLINGWORTH: I'll phone 
Mr.Mirosh and ask him. 

MR. BAYLY: Perhaps we should 
somebody other than a lawyer to give this evidence, Mr. 
Commissioner. 


MR. MARSHALL: I believe,sir | 


they have to test after, because some of the damage might 


occur during the backfilling operation, and the passage 
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Snow, Pettigrew, Logan 

Cross-Exam by Marshall 
of equipment over the line after it's gone into the 
ground, so I think you'reynrightyeit, takes,.place.then. 

MR. GOUDGE: Mr. Fraser said 
Ehey fil] Ge. in first, Sim, and a think that's probably 
sO. 
(LAUGHTER) ee, 

MR. MARSHALL: This is what 
happens when we're abandoned by our technical advisors. 

THE COMMISSIONER: Yes, they've 
alll» fdedayi What tdme 25),142 

MR. GOUDGE: 

Tt vs. .3 e190 Sits. we Ss 

the middle of the afternoon. 

THE COMMISSIONER: Well, all 


mi ghia let's .adaouxn for coffee. 


(PROCEEDINGS ADJOURNED AT 3:10 P.M.) 
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Snow, Pettigrew, Logan 
Cross-Exam by Marshall 


(PROCEEDINGS RESUMED AT 3:25 P.M.) 
MR. MARSHALL: Sir, I gather 
Mr. Hollingworth might be delayed -- 
MR. GOUDGE: Mr. Commissioner, 
I think we miht proceed. Mr. Hollingworth is talking 


to Texas. 





THE. eCOMMTSSIONER ¢ eA] wight s 


gj} Mr. Hollingworth told me at the coffee break that one 

9 of his advisors, Mr. Ellwood, confirms that the methanol 
19] testing i1Scarried out after the backfill has been back- 
Yi} fiebLbLed, 

is MR. MARSHALL: Q Mr. Pettigrew, 
Ea) Wercan canry Onmethens ‘lewonden; rsx, if you have had 

14 a chance to examine the contingency plans that have been 





ue WITNESS PETTIGREW: Yes, I have. 

1 I have read that and my comment would be that if Arctic 

18 Gas produces a contingency plan building in all the aspects 
19 you should end up with a good plan. I liked what I read, 
20 I think it's comprehensive and complete at this stage. 

yah Q Mr. Pettigrew, some of 

ey my advisors , had I guess what we could call quibbles with 
pg your treatment of some of the biological matters that 


Z set out in the Arctic Gas application? 


i are set out in your evidence. M\ntathink img jio& «the 
| 


bet section starting on page 5 where you have a summary 

26 | of some areas sensitive to petrochemical spills and 
27 you deal with an assessment of some of the biological 
28 concerns. Would it be fale to Say; isirp that when mbt 


29 comes to an assessment of the environmental consequences 
of the spills of toxic substances, you are a good 
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ee ee Snow, Pettigrew, Logan 
Cross-Exam by Marshall 

1] geologist? 

2 A That's an excellent summa- 

3] tionsofmthexsituation.j 

4 Q Des Snow)+Dr«? MceGartshas 

2 asked me to put a question to you which I understand 

6 | represents his view on the subject, and he wants to 

7 | know whether or not you agree with him. It's pede dee 

3 to sedimentation which you deal with in your evidence. 

9 If the source of sedimentation is not long-term, and if 
10 it does not occur at or upstream and close to a critical 
ll| area for fish, for example a spawning area or an over- 
12] wirtering area, would you agree that the conseguences will 


13} not be significant to fish resources? 





14 MR. BAYLY: I.wonder if we aoe 
15] have that term "Significant" as it applies to fish 

16] resources defined. 

17 THE COMMISSIONER: Well -- 

18 MR. MARSHALL: I guess that was 
19} my word. 

20 THE COMMISSIONER: -- I don't 
21]| think that's possible . We went through that with Dr. 
22] McCart but are we -- we're just talking about sediment 
231) now. 

24 MR. MARSHALL: Sedimentation, 
25| yes sir. 

26 | THE COMMISSIONER: Nothing to 
271 do .waithepiddssof fuel or oil or anything else. 

28 MR. MARSHALL: No sir, sedimen- 
29] tation. 


30 THE COMMISSIONER: Well then, 
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enow, Pettigrew, Logan 
Cross-Exam by Marshall 


let's repeat that so I can get this thing. 

MR. MARSHALL: If the source 
of sedimentation is not long-term, and if it does not 
occur at or upstream and close to a critical area such 
as a spawning or overwintering area, then the consequence 
of sedimentation will not be -- I use the term "Signifi- 
cant" to fish resources. You could substitute "of 
serious consequence" to fish resources. Would you 
agree with that statement? 

WITNESS SNOW: In general I would 
agree that the acute effects of siltation are not going 
to ber of great Significance. 

THE COMMISSIONER: Isn't that 
a proposition that Mr. Stein and his colleagues would 
likely have agreed with too? 

MR MARSHALL: I think that that' 
probably so, sir. I know we've spent quite a bit of time 
on sedimentation. Dr. Snow has done quite a bit of 
work on it and Iwanteq to get some views from him. 

Q I wonder, Dr. Snow, whether 
Or not your studies had related in general terms to the 
effects of sedimentation or whether you had been concerne 
with site specific impact assessment of possible sedimen- 
tation effects of ‘construiction of ithe Arctic Gas 'Pipelin 
Have you been dealing with it in general terms, or have 
you dealt with it on a site specific basis relating to 
a gas pipeline? 

A It was both really. We. 
had a very broad general ecological survey of the 


effects of suspended sediment pretty well all over the 
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ALLWEST REPORTING LID. 
alicia Snow, Pettigrew, Logan 
Cross-Exam by Marshall 
1|| Mackenzie and Porcupine systems, and for experimental 
2|| purposes we concentrated on one river, this was the 
3] Harris River near Fort Simpson. This is the limit of 
4) our site specificity but we did not apply any kind of 
>| critical siltation factor to every stream or river 
6 | crossing contemplated by the pipeline applicant. 
7 Q The point I'm getting to, 
8] Dr. Snow, is this that one can consider that sedimentatio 
9] is or is not a problem, depending on whether or not there 
10 are fish resources close enough to the source of sedimen- 
11] tation to be affected by it, and I was wondering whether 
12 your work zeroed in on an identification of Such areas 
13] that, in your judgment, would be affected by sedimentatio 
14] that in your judgment was likely to take place as a resul 
15) of pipeline construction? 
16 A Yes. We were more concerne 
17 | with food chain effects, the effects of suspended 
18 Sediment on fish food organisms rather than on either 
19 || the fish themselves or a particular part of their life 
29 || cycle such as spawning or migration. If the water shed 
21] is degraded by excessive siltation, over any appreciable 
22! length then it's reasonable to assume that a normal 
23 fish migration would not take place along that section 
24] of the river. If one of the reasons for the fish being 
25 in that section was to feed, for example, our experiments 
26 showed that there could be up to 30% depopulation of 
27 the normal benthic invertebrates upon which fish would 
28 feed in a section of river which had been subjected to 
231 excessive siltation. 


30 Q How large a section or reac 
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wow, Pettigrew, Logan 
Cross-Exam by Marshall 


of the river are you worried about? 


A Well » »fon\ experimental 
purposes this was just a few hundred feet. YOu. ian 
look upon the effects of siltation -- well, it depends 


on the amount of suspended sediment that is going 
tobe introduced as a result of a trenching operation, 
for example, and the stage of discharge of the river. 
If I may use an example, the Rengleng River last year 
while the large culverts were being removed and their 
replacements put in, I could detect suspended sediment 
right away beyond at the point of entry of the Rengleng 
to the East Channel of the Mackenzie, which is a distance 


of some ten miles. 


Q This is on the, Dempster, 
LS eth 

A That was a Dempster 
Highway crossing, yes. 

Q Were these suspended sedi- 


ments in such quantity as to have a very serious effect 
on benthic invertebrates? I believe you mentioned a 
30% decrease in their numbers. 

A They were some of our 
experimental results on the Harris River. The conse- 
quences to the benthos on the section of the Rengleng 
that I looked at were far more severe than that. 

Q Over how large a reach? 

A From the Dempster crossing 
tothe Bast Channel, it's about ten, maybe 16 miles. 
The river meanders a lot. 


Q Have you identified 
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enow, Petliqrew, Logan 
Cross-Exam by Marshall 


1 Specific interactions that may occur on the Arctic Gas 


' Pipeline alignm ent where there, in your judgment, would 
| 
| 











3 likely be sufficient sediment that you feel there would 

a be a significant impact on aquatic resources? 

>| A Yes, the Great Bear River 

6 | was one on which we had a fair amount of concern. 

Z Q Are there any others? 

3 | A Not that I can remember 

Z specifically, no. 

10 | Q Well, perhaps if there are 





11] and they come to mind, you could let me know through Mr. 
12 | Bayly. 

Lg A Yes indeed. 

14 | 9) Do you have any reports 


1S relating to your work on sedimentation that would be in 





16 addition to those set out in the appendices to your 





i 
A Can I just check exactly 


17 || evidence? 

H 

19 | what was in there? 

20 | ©) That would take some time. 


24 You could advise me through Mr. Bayly, that would be 

22} satisfactory. 

23) A Yes. The only sedimentatio 
24 reports, I think I included in my list of publications 
25) so they are available in the total package here of the 


26) evidence; but the sedimentation reports are not in the 


| 
| the end 
‘i list included at/ which I relied upon to prepare this 
| 
28 testimony. 
29 Q Where are they included? 


39 A After why curriculum vitae. 
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RPh ARBY 2, RB.e. 
oOnow, Pettiqrew, Logan 
Cross-lExam by Marshall 
ih Q t see. So we have all of 
<|) your reports pertaining to sedimentation. 
3 A They are listed, yes. 


4 Q Yes. What about your work 


3] with respect to methanol, are those all listed as well or 





6 are there additional reports that are in preparation, 
7| say? 

8 | A We have no specific 

9] -- no experiments on the specific effects of methanol. 
10 Q Pysee.. 1 was dooking,.at 


a your C.V. and I noted under "expertise" item or 


12 “Impacts of toxic substances in water, i.e. 
L3 testing fluids, methanol, aero-phosphates, etc. 
14 | contributed to the PAAG Report," 





15! or have I got someone else's -- 


oa A NO. cbhink sou, haves.a 





17 | previous draft of the evidence. 

18 Q Well, do I understand that 
29 this subject, that of the impact of toxic substances 

20|/ in water, is within your field of expertise? 

21 A starch = CM crelohopee oan een ET ws lyg 


22 an assessment capacity. 


23 Q I see. 

24 | A There were three of us 
{ 

25 contributing to -- we assisted one of the seconded 





26 members of the Pipeline Assessment Group in the prepara- 
27 tion of the section on impact of toxic substances in 

28 methanol. 

29 Q Yes. Have you done any 


30 experimental work in that area? 


a 7 ‘a 
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WAN 9.7 ripe 


Snow, Pettigrew, Logan 

Cross- Exam by Marshall 

d. A Nop a haven tc. 
> Q There was a statement in 

3 your evidence that appears on page 19, you say in the 
4) middle of the first paragraph: 
5 "4% solution will adversely affect fish eggs 
6 | and probably also benthic invertebrates." 

‘i | I was wondering what research it was that you were 

8 relying on in support of that statement? Have you 

9 found the passage? 

10 A Oh yes, yes, I've found it. 
ages Primarily Dr. MeCart’sy.in* Volume 154% Tbelieve; of the 
12 support series for the application, and several other 
13 || papers of which I have copies that have been specific 
14 || bio-assay work on benthic invertebrates and zooplankton. 
15 5 Q I understand that Dr. McCart's 


16 firm has additional research going on into this subject. 


Li? Are you familiar with the progress that's being made? 
18] Are you keeping in touch with that? 

Lo A Yes, I -am. 

20 Q Dr. Snow, you are aware 
Za. that the plan would see testing, pressure-testing the 


22] pipeline done during the wintertime. 





pes) A Sorry, could you repeat 
24 that? 

vis Q You are aware that the 
ee construction plan would see pressure-testing of the 


27 || pipeline done in the wintertime? 
28 . A Yes. 
20 Q I wondered whether in your 


30 || Studies in this region you had identified any fall 
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waow, Pettigrew, Logan 
Cross-Exam by Marshall 


spawning areas that, in your judgment, were close 
enough to the proposed pipeline route that they might 
be affected in the event that there were a methanol 
Spill during pipeline testing? 
A No, I haven't identified 
ere ee areas at all. 
MR. MARSHALL: Those are all 
the questions I have, gentlemen. Thank you. 
THE COMMISSIONER: Could I ask 
you, Dr. Snow, a couple of questims? 
Q If you would turn to page 
12, you -- under the heading, 
"General concerns" 
you said, the second sentence: 
"Until an oil pipeline down the Mackenzie 
Valley is proposed, I consider the main threat 
to aquatic systems above the delta the main 
threat from the construction of a gas pipeline," 
That's what we're talkng about. 
“posed by oe poche wlwale to be fuel spills 
from on-land storage sites or during transfer 
by pumps or trucks, and spills of pipeline 
test fluid (methanol) either during the testing 
process or during transfer of storage. Spills 
of even small to moderate quantities of fuel 
into any of the relatively productive clear 
flowing eastern draining tributaries of the 
Mackenzie to be crossed by the gas pipeline 
are likely to cause impoverishment of the down- 


stream areas similar to that seen in our Caribou 
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ALLWEST REPORTING L-Th, 
APM ARY 2, RIO, 


Snow, Pettigrew, Logan 
Cross-Exam byCommissioner 
1 Creek, Caribou Bar Creek oil spill experiment." 
2 What's this eastern draining? I assumed these were 

3 tributaries on the east side of the Mackenzie, but 

4| "eastern draining"has thrown me off a bit. 


5 A No}, Mimesorry,ei t's 


6 || probably my terminology. I mean the eastern flowing 
| 


tributaries flowing into the Mackenzie from the east. 








Q Franthe east? 
A Rugh ts 
Q Because of course it doesn' 


really cross any tributaries from the west until somewher 
south of Fort Simpson. 

A That eyright. 

fe) Now, in the Caribou -- and 
then you discussed this Caribou Creek oil spill 


experiment -- you say, 





"A small quantity of crude oil was discharged 
into this creek." 
What was the quantity? 
A Two barrels, 90 gallons. 
Q iwor barrel si, 90, gallons, 
ands 
A That's Imperial gallons. 
Sorry, they were two drums provided by Imperial. 


(LAUGHTER) 


Q Well, you've discussed 
that experiment at some length and it's very interesting. 
How -- is there any way you could tell us the size of 
Caribou Bar Creek, its flow or anything of that sort? 


Is ith’a stream..or icreek? 
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ae Snow, Pettigrew, Logan 
Cross-Exam by Commissioner 
1 A Yes, I do have these 
2] figures. I don't have them off the top of my head. It's 
3 probably equivalent to -- I'm sorry, I don't know what 
4 rivers you would be familiar with. 
2 Q Well, that probably 


wouldn't work very well, 


fon) 


A But in terms of fordibility 


7 it's probably about two or three-foot deep in late 

9" spring and it's about 10 to 15-foot wide in its upper 
10 reaches, has a moderate discharge of several hundred 
Li iC.F Ss 
IZ Q And you discharged -- you 
13 discharged the oil at what time of year into the creek? 
14 A This was in the late 
15*|’ summer, August '72. 
16 Q SO tne 22000 Ms in June, 





17 is it, and you discharged the oil into the creek in 

18) August. It wouldn't have been two or three feet deep in 

19} August then. 

20 A Oh yes, it was, in peak 

21] discharge it's totally impossible to ford it when it's 

22 six or seven feet deep, and it has a relatively enormous 

23|| discharge. 

24 Q When you did this experiment, 


25 it was two to three feet deep. 


26 A That's Figat, veo. 
- Q And at the bottom of page 
28 18, discussing methanol, you said -- the last sentence on 


29 18 you said: 


30 "The greatest impact of a methanol spill during 
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MIASWEST (REPOR TING LTD. 
RIPHARY 2, RIO, 


nnow, Pettigrew, Logan 
Cross-Exam by Goudge 


5 a test would occur if all the fluid entered a 

2 | low discharge in clear river such as most of the 

3 eastern tributaries of the Mackenzie which has 

4 flow under the ice during the winter." 

5| Well, that's self-evident. I had a question mark beside 
6 it, I don't know why now. 

: | 

8 | THE COMMISSIONER: Mr. Goudge? 
) 
10 CROSS-EXAMINATION BY MR. GOUDGE: 

Mr. Snow, 

Lz Q I wonder in relation 
2 | stowthe. caribou: Bar eee eh ie ae is covered in one 


LZ | wOLryoumereports? »iutake.) itiit wis. 

14 A Yes, there are, two reports 
15] on the subject. 

16 Q I wonder if you might 

Ly through Mr. Bayly provide us with those reports which I 
18|| take it would have the detailed statistics as to flow 

BS. rates and so on? 

20 A Yes, that's true. I thought 
24 they were already provided, but if they're not I certainl 
22] will -- 

23 Q I think it would be helpful 
24 to us if we could have them filed as exhibits. I'm sure 


25| they've been available on a number of lists, but they 





ad haven't been formally filed as exhibits. Perhaps you 

27|| could tell Mr. Bayly which they are and we could make 

28 arrangements: to have those two reports filed as exhibits. 
29 A Yes, of course. 


30 | Q Mr. Pettigrew, I 
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siiow, Rettigrew, Logan | 

Cross-Exam by Goudge 
have one or two short questions for you, sir, on your 
prepared evidence. You say at page 1 of your prepared 
evidence that, 

"Statistics reveal an annual spill rate in United 

States of about 13,000 spills of oil substances 

per year over the last five years." 
Do you have any knowledge, sir, as to how many of those 
Spills arise out of drilling situations and how many woul 
arise out of pipeline construction situations? 

WITNESS PETTIGREW: I can give 
you an”° answer to part of your question, I think. Out 
or chev=—~f£rom the 13,000 per year, and’ these 13,000 per 
year, they total approximately 20 million gallons of oil, 
a few statistics on this, one-half of these are less 
than 100 gallons. Now specifically pipeline spills of 
that total number would run about 500 per year. 

Q That would be pipeline 
breakages, I take it. 

A Yes. Totalling about one 
million gallons. 

Q Dayour statistics show 
the number and volume of spills in connection with 
pipeline construction as opposed to pipeline breakage? 

A Oiave no Intormacion, on 
that. 

Q What about in connection 
with the drilling of wells, do your statistics show that? 
Blowouts, spillages around drilling operations and SO on. 

A No. 


Q The statistics don't reveal 
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IRN AIRY 2, Ba Os 


Snow, Pettigrew, Logan 
Cross-Exam by Goudge 


that either? 

A No, they do not. 

Q i see, On page & of your 
evidence then you refer to contractors being expected by 
government to have appropriate emergency organizations. 

I take it that's a matter of compulsion, government 
would require that. 

A I believe this is true, tha 
there is nothing mandatory on this, but the Fisheries 
Act and a number of other Acts make provision for, the 

Minister can ask for plans which, of course, would include 


contingency plans. 


Q In your view, should it 
be mandatory? 

A Yes indeed. 

Q On page 9, sir, you refer 


to certain policy questions that have to be answered by 

the company concerned, and you were asked by Mr. Holling- 
worth for certain matters related to cleanup staff being 
either in-house or alternatively independent contractors. 


Which is your preference? Which is the better policy? 


A I think the company 
involved. 

Q In-house. 

A Yes. I believe that to be 
true. 

Q On page 13 of your evidence 


sir, you talk about regularly scheduled inspections and 
I wonder if you have any rule of thumb as to the time 


involved, how often should pipeline “facilities be 
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Cross~Exam by Goudge 


1] regularly inspected? 


| A [I believe pipelines should 
3] be inspected on fairly frequent bases. 

4 Q Are you speaking there of 
3 | once every six months, or more frequently? 

6 


A No, far more frequently 


7 than that. From the point of view of flying a pipeline 
8} route, an example would be that I know of at least a few 
Spills in the past two or three years in Canada where 


flying lings have on a weekly basis have provided evidence 


il of spills, at least one that I can be sure of. So I think 





12] that that is somewhat of a standard procedure by 

13 | some pipeline companies, and I believe in that. Other 

14} inspection techniques -- and I'm not too up on this but 
fairly ; 

151/I believe these are carried out at frequent intervals 

| 

16 | such as corrosion tests and that sort of thing. 

17 Q Without worrying about the 

18 


operating pipeline, sir, what about inspection of things 
like tank farms that's to be done in some unautomat®¢ay> 


How frequent should that kind of inspection be? 


21 IN Well, these should be 

22 inspected certainly with some thoroughness. 

23 Q I take it you'd recommend 
24 lemething in the order of a weekly inspection. 

a A Cemtainl yor would, 

26 | Q You refer to automated 

7a | 


alarm systems for things like tank farms, and I take it 
28 


S serviceable in the north. 


a your reference that that kind of device exists and 
| A Yes. 
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Snow, Pettigrew, Logan 
Cross-Exam by Goudge 
1 Q And you know, I presume, 
2 | of cases where that kind of system is in present 


3 | operation in the north? 





4 A Rignt. 

2 Q Then on page 14, sir, you 

6 | refer to periodic mock exercises. I take it you and Dr. 
7] snow are referring to the same thing and would you agree 
8|| with him that twice a year would be the kind of timetable 
9 you'd look for in dealing with mock exercises? 

"| A I would say that would ke 
1k a Minimum, because I believe there should be such exer- 
12) cises in different seasons of the year and two a year 


13 | don't necessarily cover all the differences. 
| 








14 Q I see, so your rule of 

15) thumb would be higher than two a year. 

a A Up to’ four. | 
Ld . Q On page 15 you deal with | 


18 the use of booms to deflect oil if river flow velocities 


i are high. I take it, though you and Dr. Snow share the 





20 same concern about the use of booms in high velocity 

21] situations so that that technique may not be viable 

22] in all cases. 

23 A Pie rsa ke olit. 

me QO And unfortunately, as I 
25 understand all of you, there appears to be no satisfactory 
26 Way Of controlling 011 spills in that circumstance, in 
ev the high velocity circumstance. 

28 | A That's correct. 

29 Q Then on page 18, sir, you 
30 


refer to disposal at pre-selected government approved 


——— 
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Snow, Pettigrew, Logan 


Cross-Iixam by Goudge 


permanent land disposal sites of contaminated material. 


I take it it's your view that it's the government's 


obligation to begin to identify such areas. Is that so? 
A Yes, that's so, 
| 
OQ Yes, and do you know whethe 


that task is under way or if there's anyoplan for 1 +o 
get under way? 

A This has been discussed 
with authorities in the Northwest Territorial Government 
and I believe that they are looking at that. 

Q I suppose what you mean is 
they're developing site criteria. 

A I can't be sure they're 
developing it. They're aware of the need to do so. 

Q i take ity, though, 1am vouran 


t 


view this is a task which government must undertake prior | 
to the commencement of any large scale pipeline ae. 

A COPRTeEct,. 

QO Ara finaliy, sir, om page 
18 you refer to =~ and youve referred in answer to some 
of my friends to recognized contaminated soil restoration 
experts. That's, I take it, a relatively specialized 
breed of animal, but they exist. 

A They do exist. 

Q Yes, What kind of training 
goes into producing that kind of expert? Is it simply 
experience? 

A No, ft think LE" emore. £ 
think -- maybe, Dr. Snow, you can help me out. 


Q Well, let me ask you this, 
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pnow, Pettigrew, Logan 
Cross-Exam by Goudge 





yOu rverlerred this morning in giving us your case history 
to people who dealt with the restoration of agricultural 


land, and so there's the southern Variety of Such) expert, 


A Right. 
Q Do they exist for the 
north as well? 
A I'm not sure. I would assum 


that the discipline that we talked about that exists 


in the south would have some application in the north, 





but I haven't quite met one of those people. 

Q Dr. Snow, do you have 
any comment on that? il Grdn”t mean to Git. you off. 

WITNESS SNOW: Sorry, I have 
no knowledge of that type of person. 

Q Now, Mr. Pettigrew, you've 
told us in some very helpful detail about the kind of 
equipment that exists for the mop=up “Of fuel Spills or 
Oil spills in a mechanical sense. I take it you'd agree 
with me that when we speak of booms or absorbants or 
skimmers or vacuum pumps we 're speaking of equipment 
tnac has been tried in the south but is relatively untrie 
in northern conditions. 

WITNESS PETTIGREW: That is 
correct. 

@) And I take it that vou 
and perhaps Dr. Snow and Mr. Logan as well agree that 
in northern conditions where we have ice situations, 
breakup situations, and fragile tundra, you have some 
doubts about the efficiency of these mechanical devices 


in the north. 
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Snow, Pettigrew, Logan 
Cross-Exam ky Goudge 


| A Mie Ts cGrrect., 
| 
| 
2 | Q Mr. Logan, would you concur 


a an that?, And Dr. Snow? 


4 WITNESS LOGAN: I would. 

a WITNESS SNOW: Yes. 

6 | Q Mr. Logan, in your experien 
Te 





you've spoken about one or two new areas in which equipmen 
8 may be in the process of development. I think you referre 
9 particularly to booms that may withstand ice. Is there 

19 | any other area in which you see mechanical equipment 

being developed to cope with the kinds of northern 

problems that spill and cleanup operations in the north 


| 
1.) Gace? 
WITNESS LOGAN: You're specific- 
| 


ally referring to equipment, not techniques? 





16 | O Well, let's begin with 
17 || equipment. 


18 A No, this is a tentative 


1931; start which has just begun, which I referred to this morn 

29 Q What about techniques? 

21]) Are there any techniques on the horizon which may assist 

22] this proHem? 

23 A They are looking at -- 
right now we're in the realm of conjecture and we have 
to look at all the techniques and start eliminating them 
as some are pie-in-the-sky type of approaches. It's a 
completely new area and we're starting at baseline zero. 

28 Q So we’re really on the 

29] frontier of technology. 


30 A Right.” 
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Snow, Pettigrew, Logan 

Cross-Exam by Goudge 

Q Now then, Mr. Pettigrew, 
in preparing this detailed contingency plan that you've 
provided us with, you see it, as I understand it, as 
a company team plan. Is that correct? 

WITNESS PETTIGREW: Yes, I'd 
like to add that I see this as a step toward the 
development of guidelines as to what contingency plans 
Should contain; but also I would agree with your statemen 
it's that as well. 

Q Yes; and you've been asked 
by my £riends dS to 1ts applicability to the construction 
and operation of a pipeline. I take it you would say 
that such a plan is obviously necessary during the 


construction phase of a gas pipeline. 


A yes. 

Q And I take it you would 
also say it's necessary during the operations phase of 
a gas pipeline. 


A Yes, definitely. 


the team necessary is substantially greater in the con- 
struction period than in the operation period. 

A COLLeCC T. 

Q In either case, though 
you propose a team that is drawn from company employees. 
TS ethan toon 

A Tess 

Q Yes. Your plan nonetheless, 


QO TO be Lair though, &£ 
assume you would say or agree with me that the size of 
ae" "ean te, es DULIt into -2t tie possibility Of 
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Snow, Pettigrew, Logan 
Cross-Exam by Goudge 


1 co-ordination with other companies in the industry and 


Zi) atthe "area . 


| 
3 | A Yes. 
4 Q fT “take Lt ‘your reason for 





5 that is that circumstances may arise where a spill goes 

6 || beyond the capacity of one company's team to deal with it 

7 A Riles | 
8 | Q In other words, to guard 

9 against a big spill you may need a contingency plan that 





10 || takes in employees and teams of more than the single 





11} company. 

12 | A And even including govern- 
13 | ment resources. 

14 Q Yes? Well) °1"m coming ee 

i that because as well at the end of your paper I understoo 
16 you to say that government has some responsibility to 





17 | see that there is a team available in the case that the | 
18] spiller is unknown or unwilling to clean it up. 

9 A Ra Ghee 

20 Q So that it's your view, as 

21 I understand it, that the company should have a contingen- 
23 to it some backup contingency plan team. Is that so? 

4 A Yes. 

Fas) Q In that circumstance, 


26 let me ask you if you've given any thought to this, becau 





27 of the duplication that you suggest 1s perhaps necessary, 
28 that is companies having to have contingency plan teams 
29 and government having a backup contingency plan team, 


es 


22]} cy plan team and as well government should have z 
and secondly because of the need under certain = 
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Snow, Pettigrew, Logan 


Cross-Exam by Goudge 
for a team that goes beyond the capacity of a single 
company, have you given any thought to the necessity of 
regionalizing contingency plan teams so that they would 
be manned by employees from a variety of companies and 
Government? 

A Yes. Regionalizing this 
kind of team is very definitely part of a plan. 

fe) Would it not be preferable 
to meet the two objectives or to meet the two considera- 
tions that I outlined, to take the contingency plan 
process out of the hands of the individual company and 
regionalize it as is done in southern areas for 
ere Seneca! Is there any merit in that suggestion? 

A This would not eliminate 
the company -- the very heavy company involvement. “Your 
suggestion would not eliminate the company involvement 
would it? ‘ 

OQ Well, my suggestion would 
result in the. creation. of,..for example, the Inuvik and 
delta contingency plan team involving participation from 
a variety of companies, perhaps from government, but a 
regional team rather than a team under the auspices of 
a Single company. 

A Yes. I. think. this»4s\ ‘the 
concept. I believe you stated it probably more clearly 
than. ] did. This ts. the.approach...Ji 16 notypurely,a 
company contingency planning organization. But it's 
intimately linked with government and agency organization 
as required. 


Q Your proposition, as I 
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PAR 7, Pel 5 Snow, Pettigrew, Logan 
Cross-Exam by Goudge 


understand your evidence,puts the primary responsibility 
on the specific company with its employees manning the 
team, but with possibilities of co-ordination with other 


companies. 


A That is correct. 
O Yes. My suggestion -- and 
{i'd like your views on 1t -- would result in the creatinn 


of a contingency plan team that is not under the auspices 
of any single company but provides contingency planning 
fOr An. spills in argiuven reqron., 

A Yes, as far as my views on 
it are concerned this is -- you're approaching the co-op 
type of organizational structure, and there's no reason 


but that this can function. 


Q Would you see it to be 
preferable, given the size of the proposed pipeline and 
constuction operation we're dealing with? Or would you 
still prefer the company -- the contingency plan team to 


be under the auspices of the pipeline company? 


A LT“think the batter, Mr. 
Goudge. 

Q Perhaps you could tell me 
why, briefly. 

A i believe it is primarily 


the company's responsibility to develop an adequate 
contingency plan for facilities such as we're discussing, 
and they have, in case of a break, they have m|™= respon- 
sibility is very heavily upon the operator. They can 
get any amount of help from other organizations, govern- 


ment agencies and so on. 
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Snow, Pettigrew, Logan 
Cross=<Exam by Goudge 


0) Lesea: 


> 


That's the emphasis that 
I would see on it. 

Q Before I leave the subject, 
do you know whether in the valley area the governmental 
authorities have in mind the development of the kind of 
government contingency plan team that you speak of as 
necessary to back up the company contingency plan team? 

A Yes. You speak of the 
Mackenzie Valley Pipeline. Let me see if I understand you 
question. 

Q Well, sir, let me take it 
Sten by step. You told ws that an your sview it's necessar 
for government to have a backup contingency plan team to 


Al. wan it the spiller is.,sanknown, or reluctant, to clean 


up. That being so, is that kind of government contingency 


plan team in the works? 


A eS. 

Q For the Mackenzie Valley 
area: 

A Yes. Under, .1ncidentaliy 


Mader the jurisatction, Jf you will, of «he Northwest 
Territorial Government,. in this case Mr. John Parker, 
Deputy Commissioner. 

Q Without worrying about the 


specifics, sir, I take it in your view it's necessary 


that that government backup team be ready and able before 
the pipeline project goes ahead. 
A Necessary indeed. 


Q Finally, sir, you spoke at 
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Snow, Pettigrew, Logan 

Cross-Exam by Goudge 
the end of your paper about the)@oles:of government 
agencies concerned, and the conclusion I draw -- and you 
tedi me if as a layman it}s a Waar “conclasionwe=tisr that 
there is some complexity involved in assigning responsi- 
bility within government for any particular spill or 
for any particular spill cleanup properly. 

A Complexity? 

QO Well, let me ask you to 
sorect thaw! sieomp lex inwblight of the: fact thabiin 
certain cases the Department of Indian Affairs appears 
ou beicthesile aden mimemesponsibilityyean otherrcases, the 
Department of the Environment; in other cases, the 


Mi mitny Of (@iraneport Gh other cases, they Territorial 


Government. In that sense it's complex. 

A Yes, to a degree that's 
complex. 

Q I wonder if as a contingency 
plan expert you would think it preferable for government 
to have a single point of responsibility for all spill 
cleanups north of the 60th Parallel? Would that be 
preferable than having the present split up responsibility? 

A Well, a single aspect is, 


I think it's there in view of the fact if we have a 
single on-scene commander to co-ordinate the functions 
of these various entities. 

Q Tsht eit trmeyothoughy, that 
if a spill occurs in the north you first have to insofar 
as government responsibility is concerned, go through the 
process of assigning responsibility in deciding which of 


the four agencies I outlined takes command. Isn't that so 
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PUPAAB Y 2, Bs G« . 
; Snow, Pettigrew, Logan 
Cross-Exam by Goudge 





1 A That's so. It's usually 
e rather apparent, depending on where the spill is. 
3 9 Yes. I wonder whether 


4 there's any merit’ in considering the preferability of 

5|| having one government responsibility point regardless 

6 | of where the spill occurs in the north. 

‘| | A It has great merit. 

8 Q Dr. Snow, let me turn to 

9] you, if I may, for a few moments and ask you to turn 

10|/ to the last page of your prepared evidence where you 

11] provide some recommendations as a result of your 
i evidence. You speak first of the high priority necessary 


131 to early detection of spill incidence. Now I take it 





14 you'd agree with Mr. Pettigrew who says that the first 

15 hour or two of any spill is critical? 

16 WITNESS SNOW: Most definitely. 
i Q You then go on to recommend 
18 the training of conscientious operators and supervisory 


19 personnel, and I wonder whether you're aware Of eithen -p- 


— 
al 


20 || the Department of the Environment or your department or 
21 governnent in general having any specifications extent 
22 for the training or retraining or practicing of contingenty 


23 plan teams? 


24 A No, I do not believe that 
25 such regulations or specifications exist. 

| 
26 | Q EPetake Tt in your view, 


27 though it would be desirable that such be prepared. 
28 A Vesti tawoudd, 


29 Q Your second recommendation, 


cae sir, deals with the dyking question that Mr. Marshall 
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onow, Pettigrew, Logan 
Cross-Exam by Goudge 
reviewed with you. i take it’ that ‘you"re familiar with 


"Review of Petroleum Spill Containment Dykes 


in the North." 


the Department of Environment study entitled: 
A nave seen it, yes. 


Yes. ; i 
hp = Sena a Some heloril Garcetion * ae 


this be filed. / In particular, this study indicates 
that as you say permeability has been a problem. Do you 


have any views on the solutions to that problem? 


A Either synthetic materials 
could be used Like polyurethane jiners or in certain 
LOGa Drones Mt Nay SbeUH6Ss Lhe MEO ehCourage Lhe de ve lopment 


of permafrost up into the berm. I think this has already 
been done in some cases, and this could be probably en- 
hanced by spraying silt or water into the berm during 


CONSELrUCtion . 


9) There are two techniques. 


Ps\that “as Starrad! your vews “can take ‘us? 


A Well -- 
Q Any others, in other words? 
A Weil, yes, ‘the wholé thing 


could be constructéd out of condérete’ or steel. 

O TS "ear oractical: 

A £ deubt. very much, I think 
it would be prohibitively expensive. 
Q Tes. 

A I don't think concrete would 
be too appropriate in many locations in the north either. 


Q sO I take it if you had a 


preference for the future of research. to increase the im- 






‘ tipe 
yo tlLimas? adie $neiyat odes rf 






















asXyd tnomaiagned {lige mu ofox3d ee 
1. adi liconag. av cada eit m 


ney (ol neee even T A = 


32 de ptop meh .eSy. 2 yy 
t8H2 A8e OF PI ee urgisd embe enisinos #4 | 
soyeoibet yhute eit (2hidoidseq nl 4 .Belrt ed eins 


way o@ .eldou « eed est ysatidasirreg Yee voy 26 Jans . 
Smeldot teddy od enektufoe oft.no eweive yas even 7% 
| 


,a716n ols tewe! serlesG A 


one | ” icy pees it elim pe ry bg —eHil Pyeoied rm hiwow 
tronic huvo i pie. TH Ao wplLili sign “| Vion ‘a ciel petit 


intdd 7 wmxed od o3nk, of ¢eortemitag 1° 


~ 
; 
7 


BUOT Ss bition aint bom ,@0z69, SMe, 11. af > oad 


| 


cn 
7 


ae einalen a es 
u 
boom, 


onkxub mroc std o@nl tedawo%o tlie patysige yd Beonen 


~nmOLag001 eftoo 


) | ae e 
fUpinised Owls Sib S18 v | £ 
| Cay gis’ mpO @Welv. 1u0y 28,961 gm 2407 at | Gi 
| 


abi0W IsriyoO Gi  .~esono 


\« 


; 

| enrdd afodw esnd<,8ey ,119n fs L$ << 
_ 

. 92 FO atowonoo Io sum Sedouiszeancs ad blues && 
” 

| ES 


8 1 « 7 By, 


Anidsa- 7 ,.doim yvasv 3dug I A : 
j 


srieneqxs yYlevisiddidora | ac Biuow si) e5 













i@ 4 ; 
«BOY S . - 7 es 
. : im 
: t = 
Bliiow stfsroaes Anid? g"neb I A ‘a 


-todtie dares era ni enottsooL yoasm ni stsizqorgqys cot 


& ben voy 24 322 eter? IT og 4) ; 


» 


mi add sasetont ot-dorssest, to, oat — 


ALLWEST REPORTING L-TO. 192 Fl 
BURNABY 2, S.C. 


Snow, Pettigrew, Logan 
Cross-Exam by Goudge 
1 permeability Of dykes, it would be in the area of things 
ys lake plastic liners. 
3 | A Yes, yes, that's, correct. 
4 Q Now, aS a related matter 


>| to dykes, Dr. Snow, I take it there is also a problem 


6) in your view concerning a permeability problem, if you 
7 Will, an, connection withisumps that exist in the delta 
8 area. 

=) A There may be in areas of 





10 very high ice content, yes. 





iw @) Once again, it's the high 
12 ice content that causes the problem. 

Le A That's right... yes. 

14 Q Do you Have any views on 

15 wavs of alleviating that problem? 

16 | A Not really. This is a 

ARF | subject. Of an A.P.O.B. Report very soon, probably by the} 
18 end of this month or early March, where all of these 

13 || problems of sump integrity are to the best of my know- 

20|| ledge being thoroughly investigated, have been thoroughly 
21]| investigated. 

22 Q And do you know whether or 
23 not that report gets.into the area of solutions to the 

24) problem? 

25 | A I have been told that 

26 | solutions are put forward in that report, 

ra | Q But. vou,can 't..tell us 

28 what they are and you have no opinions other than that 

23 as to what solutions might be available? 

39 A Not really. I haven't seen 
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Snow, Pettigrew, Wagan 

Cross-Exam by Goudge 
any acabkinoG, that report. 

QO Now, your third recommenda- 
tion, sir, deals with oil spill containment and cleanup 
technology, research and development. While that's 
been thoroughly canvassed, let me deal specifically with 
you on your worst case situation of a spill in the valley 
and that's, I take it, a spill at breakup. Is that so? 

A That's right, yes. 

Q And your view is that 
present technology couldn't handle such a spill. 

A Tt could not effectively 
contiad naste end cleans bt ').4nO. 

Q Can. you, assist us, on add 
anything to Mr. Logan as to what kind of developments 
are realistically anticipateable for that kinc of spill? 

WITNESS LOGAN: Within a month 
there will be a test program under way. 

Q Sorry, iLmeantea- 1, don't 
mean to cut you off, Mr. Logan,but Iwas asking Dr. Snow 
if he had anything to add to what you told us earlier. 

WITNESS SNOW: All I can hope is 
that the technology in the development of larger booms 
which can withstand ice conditions shows the most promise 
I am sure Mr. Logan can enlarge on that. 

Q Veo. Mr. Logan, 1. didn ‘tt 
mean 00, «Gat you 400T.. 

THE COMMISSIONER: He said 
something was going to happen within a month. 

MR. GOUDGE: Yes. 


THE COMMISSIONER: You've got us 
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Snow, Pettigrew, Logan 
Cross-Exam by Goudge 
all on edge here. 

WITNESS LOGAN: 

No, the problem does exist in Southern Canada too 
t Mentioned “the St. Clair River earlier. We are going out 
in co-operation with the United States Coastguard to 
see if a preliminary study on a barrier which will 
deflect ice but will let oil pass through so it can be 
conta Meg yatta hindi boom is effective. But as I 
say, this is still in the planning stage, of ‘development 
Stage. 

MR. GOUDGE: Q Now, Mr. Logan, 
you've told us a good deal about dispersants and your 
views on them, and I take it you're familiar with the 
guidelines on use and acceptability of oil spill 
dispersants, a document I'm holding in my hand. Once 


again, sir, I would like to have this marked as an exhibi 


tA 


I think tt would be helpfuk just V’to“try to" rescue *dis- 
persants from their present low position on the totem 
pole, Mr. Logan, let me read to you one paragraph from 
this report and ask whether it conforms with your 

views or whether the department holds different views. 

I quote as follows: 

"Environment Canada wishes to encourage further 
development in dispersant formulations, applications 
and mixed methods and evaluation procedures, and will 
consider revising various aspects of parts of the 
present guidelines as new basic knowledge and 
technology becomes available." 

| 


I take it you'd agree that the department at least has 


not dismissed totally out d hand the: future of dispersant 
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airy ty Snow, Pettigrew, Logan 
Cross-Exam by Goudge 
| A No. 
2 | Q So your views relate, I 
3 | take it, to the present state of technology regarding 
4 | dispersants. 
is) A Right, 
6 | QO One other way of getting 
7 rid of oil at least getting it off the surface is the 
8 use of sinkants. Is that an area that, in Your i views, lis 
2) ~rOGthy.Of sany further saresearch: gorsdo you feel]. about it 
10 | much as you feel about dispersants? 
LE A There is a report in 
12 | preparation in Ottawa at the present time which will 
13| recommend sinking agents, not be used. 
14 Q Why is that, sir? 
15 A They cover the bottom and 
16 || destroy the bottom fauna. 
L7 Q So. that. sinkants are 
18] perhaps even below dispersants on the totem pole. 
2 A Well, dispersants stay on 
20 the re ae Sinkants will go below. 
eal THE COMMISSIONER: But you get 
22|| back to mechanical means, essentially. 
vhs) A Essentially the optimum 
24|| would be to physically remove the oil from the water 
25 | and dispose of it so it does not get under the water 
al column or have anything to do with biotic life. 
27 MR. GOUDGE: Q In your view, 
28 the future of dispersants is gloomy; the future of 
29 Sinkants is totally negative. 
30 A In Canada. 
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Snow, Pettigrew, Logan 


Cross-Exam by Goudge 

THE COMMISSIONER: And in the 
ALCeLc, 

MR. GOUDGE: That includes the 
Bret ay, 

THE COMMISSIONER: The Mackenzie 
Valley and the Arctic particularly, I should have thought 
Or do you make any distinction there? 

A Well, the Mackenzie Valley 
is freshwater and the Arctic is salt. 

MR. GOUDGE: Q I'm sorry, I 


aiedn' t near that, Sir. 


A I said the Mackenzie 
Valley is freshwater. 

Q How does that affect your 
judgment? 

A The general rule of thumb 


which is operating in the governm ent right now is not 
to use dispersants on freshwater. 

THE COMMISSIONER: O’, you've 
reserved it aS a2 last resort im salt water. 

A Rignt. 

THE COMMISSIONER: I follow you. 

MR. GOUDGE: Q Sinkants, though, 
tf take it, are in your view totally ‘undesirable both 
in freshwater and salt water. 

A Right. 

Q And while there may be 
future research to be done in the area of dispersants, 
none is in your view on the horizon for sinkants. 


A That 15 correct. 


\ 





ods ni bal FAMOTZAIMNOD BHT ; 
| : ; ; : t : 
ya eae 

























eels eobvlaqi tart ssoquod" aw 


SisnoxosM SAT sHSVOTSSTMMOD SHYT | 


-tiguinds svar bioode Viislunitiag ofsovA @ht bas yelisv 
Coton? aGidonidelh ns Golem yoy 6b xO 





yolisy etenedoaemM off ,IisW oo A 
Sise ei SitoxA ody bone tStewdlaet bi 


rT ,yv208 m'? Oo eRoq0Od Vine 


ersrexoeM erties bisa I 


stf2 ,35n% is9ed 3’ nbrh 


-1stsWree12 ef yvelisv 


| 

‘ 

| Yooy go9S2is aed? aeobh wow 0 

. 

) Siromp byt 
| dnvdit to elit isrzsney st A 

| JON O£ Wor tiptt doo anrsvoy eft at paktsredd af AMoidw 


| .tosswidewt? fo e¢esersqelfl See 62 782). a 
vivoy . O saavOLetIMMoD ahr FS te 


( .isesw tise at tiegs7 tesf s 28 Si BaVirsascx | OS 


Da 


ail seat 

Wollolt 7, s#aWOISeIMMOD* Sur 

Mig getastnia2 O :Spqu0o. .AM 
azod sldetiashsay yilstot welv awoy at exé . Fi owe) Y 
tedew tise Bos 19%swilesi? ni 

the sal A 


af yam sieds slidw GnA 6) uf 








— 


2inseregerh to sets eit dé enoh ed’ oF tots ‘emus i 
- a 
-23nsAgnle 102 sositond 64y ao wetyv “abo te sania 0: . 


hon | ss 
.t991100 #1 JenT A. As - -_) ya 





c 








| 





| 


ItAhy 2 & 


ALLWEST REPORTING L-TD. 19276 | 
x1) ,¢ <a 


Snow, Dettiqrew, Logan 
Cross~-Bxan by? aonddge 
Q Now, two other devices that 


you spoke of were surface curtains and underwater domes. 
You described surface -- or perhaps Dr. Snow described 


them to us. I/take it, Mr. Logan, they are containment 


devices. 

A Mor 

Q Are you familiar with eithe 
of them? 

A The underwater dome is a 


Goncept whaen Was put “forward "in “thé Heaulfore "sea -tech= 
nreal report as a possibility for future research, whethe 
we Can Contain the o1l under the water as a result of 

a leak from a pipeline or a leak from a well. 

THE COMMISSIONER: These are 
just ideas in the minds of the experts. Is that the 
situation? 

A Well) Het ust ideas; "srry 
In the American States, Southern States where they do 
have some underwater battery lines, plastic domes are 
inserted above the break to contain the oil. They also 
use them down in some of the leakages from the faults 
around the Santa Barbara area. 

Q And@so “your prinepat 
problem then would be installing it, climatic conditions 
taght make that difficult: 

A Wert ai ow 1a offshore 
of the sea it's/very benign area once you go below it, 
Lf & COMB rant. It's a matter of developing the techniques 
to install the materials and in the case of an offshore 


blowout, the volumetric capacity and* also getting ray of 
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snow, Pettigrew, Logan 


Cross-Mxam by Goudye 


the Gases 55 vou Can contain the, oil. The ideas are 


Still being generated. 


MR. GOUDGE: Q I take it research 


is under way, if not in Canada, elsewhere in the world, 
gs 4 

on that, on domes ”containment device. 

A No, we're looking at it 
very seriously as an area in which we can have some 
sD avote heme 

Q There is no available 
dome device, though, that could be put into immediate 


Operation. 


A Here. 
@) Yes. 
A No. 
/ Q And you're familiar, 


take it, with Canmar's reaction to the suggestion which 
was that there wasn't sufficient known about it technolo- 


gically to make it anything more than a handicap to 


rian. ; Are you familiar with Canmar's position on 
domes? 
A NO, 1 can't say that 1 sam. 
QO Are VOU, Dr, Snow? 


WITNESS SNOW: Yes, I agree with 
that. 
O Yes. 


A What I was indicating here 


was that these structures as they currently exist or 1ik 


the ones that were used, ineffectively, I might add, 
for the Santa Barbara containment, not that these are 


adequate to be used at present, but that they may show 


| 
| 
| 
| 


ri 


5x6 eeSebi sAT 














Site 7 


ite a aipinos 



















fouseest Ji oxst J 9 + Sodude 2 aint trite Paws 


«bliiow sd3 mf sisiweels .Bbs.n80 ni ton YE ,ySw. r9beu gtd 
q . ooivsb $nemnietnos eamob no aden AG . 
| +i t6 prhitool sx’sw ,ou A re 
| emoe sevei nen ow djoidw mr bein ne eb ylavetees yxrev jr 
| stugai i¢ i 
oldalisvs on.eL erad? D ; e 
| B61 bam + otit tug ed Hives jsn4. ,cSpyods ..spiveb amok f 
| —MOLIBYeEqG FIL 
| “8 jst 
| y | ex 
. 
| A | bI 
\ 

lL «i [met Si vo ] 7 zi 
foidw solLseeppye odio oF NOitossa a'asmmeD osiw ~2f ete2 at 
~oleogioes i tyods .mwond toeiotiive 2’ aanw eishs sera esaw | cf ” 
| ' qeclbasd 6G oerdlt ovom poisddyns Jf odem od) Vilsoio gf | 

\ 
| pO @eidizog e’ tems doiw thilimel coy. eA : worliist bel > 
| Seamob $ 
one’ §) g@r4 sa 2° oi A 
3 we 0 
Ww 94 v 22UT1W 
~26n2 

e D 
sien poisgsoibal esw I ssdw A 


19 Jeruo yistasrau vot, BB. aexrvs9Pisa sees gedd. 2 
556 Jnpim i. ,yvievisggsiient. .baaw sisw gecds. eno erly 


936 sasi3 ted3.aon. ,jneniniesnoo coal La 


= 


wore ysm yod3 Jsdt tod ,tneesrg. 56, banned ox BE 
1 ,, i fh 





ALLWEST REPORTING L-TD. 19278 h 














| 





| 


PN AY Yo 2 | MRA Gs 


Snow, Pettigrew, Logan 

Cross-kxam by Goudge 
some potential for research and development in the 
future. 

Q Yes. Why did you say that 
they were ineffective at Santa Barbara? 

A I don 'tknow why they were 
ineffective, but in one of the reports it stated that 
Steel cones were put in place but they did not effectivel 
contain the oil, possibly because a lot of the oil was 
seeping from cracks too far removed from the well head 


to be effectively contained by such device. 


QO I see. 

A But that's just a guess on 
my part. 

Q That's conjecture. You have 


no knowledge of why the dome was ineffective. 

A No. 

OQ As to surface curtains, 
Mr. Logan, isn't it so that Pan-Arctic is at: present 
using surface curtains around their drilling in the 
nigh Arctae ? 

WITNESS LOGAN: I'm not familiar 
with the latest Pan-Arctic technology, Mr. Goudge. I 
couldn't answer that question. 

Q DO you. know that, Dr. Snow? 

WITNESS SNOW: Reveat the questign. 

Q Well, I am advised that 
Pan-Arctic is either using or has been instructed to use 
surface curtains as a containmant device in their drillin 
im the high Arctic. 


A I've héard that it was 
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onow, Pettigrew, Logan 


OMAR Y 2, RL. | 
Cross-Exam by Goudge | 
| 


Suggested but I'm not aware that they were actually using 
them. 

9) Now on page 14 of your 
evidence,.Dr. Snow, you talk about the difficulty of 


On-land cleanup, given a summer storm surge, and the 


manpower requirements that would be necessary under 
certain circumstances, and you say that, 
"No contingency plan you know of addresses that 
problem," 
If you were going to address it, what would you put into 


a contingency plan? 


A For on-land cleanup? 
O Yes. 
A In the Beaufort Sea area, 


I would possibly suggest in most of those sensitive 


areas that it be left alone; but if there were any cleanu 


| 
to be contemplated it had to be much the same as the 


measures followed in the "Mizushima" cleanup which was 
just large amounts of manpower with simple equipment 
Such as tea strainers on the end of poles and rigs. 
Q sve te so “that that is 
the terrible problem presented by an on-land oil spill 
in the delta, large, very large numbers of manpower are 
required? 

A Yes, Of course, 

Q And I presume you'd agree 
that a spill on,.such land on the snow in the winter 
might present even more complicated a problem. 


A Only inasmuch as you have 


the additional climatic factor to contend with. 
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Q Now, the fourth recommenda- 
tion you make refers to environmental monitoring, and 
I wonder whether you have any monitoring programs in mind, 
what kind of programs are you speaking of? 

A These would be routine 
water quality and selected biological parameter monitoring 
programs which would follow the pipeline construction, 
Operation and maintenance phases to be in an early posi- 
tion to detect any adverse changes, so that remedial 
measures could be instituted with the minimum delay. 

Q iE take 1t you'd agree that 
those programs should properly begin even before construc- 
LOM. 

A Yes, that ‘eo true, in. a way 
I suspect that most of them have with the Mackenzie 
Valley Pipeline program. 

Q You'd be satisfied with ene 
as Dre—-Construction monitoring. 

A Well, I suspect that the 
amount of effort that was expended in that particular 
program would not be matched by a monitoring program 
subsequent to the end of the original program. 

Q And your last recommendation, 

r, relates to the problems of hot water -- or the 
fpseb ese of methanol testing, and the possible use of 
hot water testing, and I understood you to Say in answer 
to nmne of my friends that one of the contingency plans 
you would like to see in connection with methanol testing 


is testing in the open ditch. 


A That's correct. 
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Q I take it that you would 
like to see testing in the open ditch where that ditch 
obviously has breakers, breaking it into short sections. 

A Yes. 

@) Te vou naa that’kKind Of 
contingency, wouldn't that kind Of testing be’ preferable 
to hot water testing? 

A Yes, it would. 
Q Now, let me ask you to go 


to page 13 es One of my criends did, to address yourselt 


to questions that you raise of the applicant. In particular 


the second question you talk about the need to test 
containment of cleanup measures. I take it the point you 
want ue Stress there, of the point that should be 
stressed is that the testing must b e done in anticipated 
conditions: 

A That’ s “true, yes’. 

Q In other words, it's 
precious little use testing containment measures in the 
south if they're to be applied inthe north’. 

A Yeo, “thac“s rrone, thea 
equally on a very calm day in a Mackenzie Valley Yvocac1en 
as well. 

Q Yes. One must approximate 
as accurately as one can the test environment to the 
environment that will be used in practice. 

A T would recommend that, 
yes. 

Q Yes. Your last question of 


the applicant asks how he intends to- anchor a boom in 
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(Sepia soy pigodcduye {i 


the Mackenzie. I take it from your own evidence you feel 
that's impossible with any efficacy. 

A I do feel it's impossible, 
yes. 

Q Now, you've spoken a good 
deal about the training of employees in contingency 
methods. I take it you'd agree that a project such as the 
construction of a pipeline involves many others besides 
construction employees in the moving and handling of 
toxic materials, fuels and the like. 

A wesc. 

QO Common carriers, for exar ple, 
are going to find themselves engaged in far greater 
quantity in the movement of fuels. 

A VES. 

Q I take it as a result 
therefore there is going to be an increased need for the 
assurance of adequate contingency plans for companies 
like commoncarriers, in addition to construction companies]. 

A Definitely, yes. 

Q And would it be your view 
that it's desirable to enforce or to ensure the developmenjt 
of adequate contingency plans for every company that may 
be engaged in the increased fuel handling and toxic 
material handling, that the construction will entail? 

A Yes, I consider it extremely 
desirable. 

Q Mr. Pettigrew, would you 
see that being the subject of regulation? 


WITNESS PETTIGREW: Yes, I would. 
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Q Now, Dr. Snow, you recite 
at the beginning of your paper the objectives that the 
particular program that you were involved in sought to 
attain. One of the objectives had to do with the study 
of changes in the structure of benthic communities in 
your selected idakes and rivers and SO on. One thing that! 
of concern to me is what difference it would have made 
to your program if you had used refined oil rather than 
the Norman Wells crude that you did? Do you have any 
views on that? 

WITNESS SNOW: Yes, refined 

z yaptha 
petroleum products such as gasoline and kerosenes”generally 
ave Tar more toxic to most forms of aquatic life than 
are crude oil, mainly by virtue of the fact that they 
have a higher proportion of dromatics. “The Cresois, 
toluenes, so on, than does crude oil. The evidence from 
southern spills where diesel or aviation gasoline has 
contaminated fairly large sections of creeks or rivers 
indicate that even refined petroleum product residues 
assist in sediments up to four or five years, and over 
this length of time as well there is not very much in 
the way of recovery of the normal benthic communities 
of those sections of the rivers affected. 

Q And I take it youwe that 
kind of evidence to support the proposition that you 
spoke about a minute ago, which is that crude oil is 
less toxic than the more refined petroleum products. 

A That’ SicL rue. 

Q De. Percy told us last 


week, or the last time we were here that there is some 
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Snow, Pettigrew, Logan 
Cross-Exam by Goudge 

measure of debate concerning the relative toxicities 

of crude oil as opposed to more refined products. I 

take it you come down on the side of more refined product 
as being more toxic. 

A In the spills in freshwater 
that I've been familiar with I would have to say that 
refined petrochemicals are more toxic, yes. 

Q The second objective that 
your study program sought ES achieve, as I understand 
you, was the outlining of changes that might occur in 
water quality due to the addition of crude. I take it 
your reports or some of them deal with that element of 
your study system. 

A That's right, yes. 

Q Could you perhaps provide 
through Mr. Bayly the specific report that addressed 
itself to that? 

A Yes. 

Q And could you capsulize 
the results of that report for"us™very briefly? What 
changes did you discover in water quality as a result of 
the addition of crude? 

A Tee" Well, basically there 
weren't any major changes in the major bionic composition 
of the water. There were some significant changes in 
the nutrient content of the water, primarily nitrogen, 
and the major effect was an increase in blue-green 
filamentous algae. 

Q Macs a kind of ertropirirca- 
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Cross-Exam by Goudge 

A taeat Ss right, ves, that's 
the eutrophication response that I was referring to 
elsewhere. 

Q Now thirdly, as a study 
objective you reviewed the fate of crude following your 
experimental spills. I take it your program dealt with 
summertime spills. 

A Thats: agh ts ves < 

Q And I take it you found a 
very rapid weathering at least of the more refined 
aoe maaan 

A That's true, yes. We had 
something like about 50% evaporation in two days. 

Q Yes. Do you have any views 
as to whether a spill in open water in the winter would 
result in the same kind of weathering? 

A You mean under ice? 

Q No, in open -- I take it 
under ice there's no weathering. 

A Right. 

Q Yes. Take an open lead in 
the wintertime, what would you anticipate happening as 
to weathering, do you get the same weathering? Do you 
get less-=- or more? 

A Micertainilvys don’t. think 
there would be any more, but I wouldn't be surprised if 
it was the same. 

Q You've done no tests on 
Li. sOfdyutakesit your professional guess, if I can 


call it that, would be that the weathering speed would 
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be roughly the same. 

A Yes, I would guess that. 
One of my colleagues has done some work in that area on 
ponds in Ottawa and finds that there is a similar rate 
of evaporation from Norman Wells and another type of 


oil that he used, Swan Hills, I believe in the wintertime), 


Q Who is that, sir? 
A Tage s Dre ote OoCcOrt. 
Q Then fourthly you examined 


in your study program the effect of crude on colonization 


in river bed substrates by henthic organiszis, and as I 





understand you you found that in your Caribou Bar Creek 
13 experiment the benthic organisms all came back in about 


14 a year, although cut down by about a third. 





igs A No, that"s not quite’ true. 


They had been cut down by a third within a very short 


Loy time following the spill. 





18 Q SOLELY. 

19 A Within a year it was not 

20 possible to detect any appreciable differences in divers: 
21 ity and abundance. 

oe Q So that a year later if 

23 the benthic organisms were serving as a food source 

24 the food supply would be fully replenished. 

25 | A That's “true, yes. 

36 | Q And you refer by comparison 


to the temperate latitude experience where in some cases 





the recovery time for benthic organisms in such cases 
was four years or up to four years. 


A tate true.” Ec F coura 
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1} elaborate on that? 
‘ Q Well, I'm going to ask you 
3 if you wouldn't mind explaining the distinction, why 
4 four years in temperate latitudes and one year in the 
Si north? 
e| A Yes. We believe that 
7 it's to do with the river bed type. Caribou Bar Creek 
8] was relatively large gravel substrate and owing to the 
2 velocity that Lhe Siver had “at the time of the spill; 
10 although there was extensive emulsification of the oil, 
11] on introduction, right the way through the water column 
12] in fact, it did not penetrate the river bed substrate to 
Lg any extent at all, primarily because the river bed was 
14 covered by bacterial or algae slimes from which the 
15 emulsified oil A EG an ae Crea. Another feature 
16 here is that we used two.booms as well -- log booms and 
17 || peat moss booms, and didn't effectively recover any of 
72% ther oil. <In the spills in more Peerate latitudes I 
19 referred to the smaller molecular size of the more 
20|| refined petrochemicals penetrated the sandy and silty 
21 substrates of the river beds with relative ease and 
22 this is what caused the longer-term contamination in thos 
23]| particular spills. Had the situation in Caribou Bar been 
241 different, had the particle size been considerably 
25 | smaller like a sandy substrates. rather than the large 
26 | pebbly gravel, there may have been more penetration 
a and this would have had, in our opinion, a more prolonged 
38) effect on the rate of recolonization by zoobenthos. 
29 Q So the rate of recolonizatign 
30 


is far more affected by the nature of the river bed than 
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by the latitude. 


A I can't say that categori- 
cally because we don't wally have an adequate counterpart 


to the southern spill. 


Bar 
QO The southern Caribou“Creek. 
A ROUGH Gs 
Q Nonetheless there's no doub 


Pere nature of the river bottom is one very important 


factor in determining the rate of recovery. 


A We consider that to be 
the case, yes. 

Q Now, your last objective 
sought to make recommendations concerning 


contingency plans, and I take it that the recommendation 
you give us later on in your prepared evidence effectivel 
capsulized the recommendations that resulted from your 


study program. 


A That's true, yes. 
Q On page 11 of your evidence 
sir, you deal with clear lakes as one of -- as an oasis 


for growth in the delta. Does that mean that your view 
is that the silty lakes can be essentially dismissed as 
productivity sites? 

A No, it's just that they 
are lower down in ranking of productivity of delta 
lakes based on their suspended sediment composition. 
Sorry, content. 

Q Substantially lower down? 

A In some cases substantially 


lower down, yes. 


a | 
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Q Is there an easy explana- 
£1On fOr that? 
A Yes, it's related to the 
amount of light penetration that the more turbid lakes 
in the delta either have a channel connection or they 
are large and very shallow, and subject to a great 
deal of wind fetch which keeps the finer suspended 
sediment ree in suspension. This cuts down greatly 


On light transparency to a matter of a few centimeters, 


phytoplankton production in such a lake, and also the 
rooted macrophytes in the bottom of the lake. These 


in turn then support the rich and diverse benthic and 


| 
| 
| 
| 
| 
and obviously thereby cutting down the amount of 


planktonic communities that characterize the clear lakes 
of the delta. 
Q Well, sir, I have an 
abstract of a paper that you were a co-author of, and 
I'd like to read you a paragraph from it, if I may, to 
get your comments on it.. The paper is entitled: 
"The Design for Environmental Impact Studies 
With Special Reference to Sedimentation of 
Aquatic Systems in the Mackenzie & Porcupine 
River Drainages." 

You're familiar with that/faper, I'm sure? 

A Yes. 

Q You say in the abstract as 
follows: 

"We propose that settled rather than suspended 
sediment is critical to goobenthog Communities. 


The amount of sediment that settles depends on 
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1 the carrying capacity of the river for sediment 
2 and/or the amount of sediment added. The magnitude 
: of the effect will depend on the amount of 
4 sediment that settles. The duration of the 
5 effect will depend on whether the annual maximum 
- discharge period is capable of removing the added 
7} sediment from the subsitrate :and Wish eit abs 
8 | capable, the length of time until the removal 
9 occurs. “Therefore ‘verification that a river is 
10 capable of removing an increased supply of 
11 sediment originating from a technological 
12 disturbance should be sought. Failing the 
13 tiver's capability to do that, tsediiment additions 
14 should be reduced as much as possible and verifi- 
15 cations sought that the annual maximum discharge 
16 can remove the added sediment from the river 
1? substrate. Addition of sediment to rivers in | 
18 which annual maximum discharge cannot remove the 
19 added sediment should be avoided, or long-term 
20 changesein /the sbiotauwillseresult.s" 
21 TRotake Ti your yopinronseremains as to that. 
22 A That's correct, yes. 
23 Oeriiowstthis you propose, as I 
24 understand you, a criterion here for the addition of 
ad sediment to rivers. 
26 | A veg, 
27 OQ Revs a -eriterion, as I 
— underdand you, that is designed to protect the zoobenthos, 
a communities of those rivers. 
30 


A Primarily, yes. 
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| 
Q is*ie aesufficientcriterio 
in your view to also protect fish who may be overwinterin 
or fish who may be spawning in the areas from damage 
due to settled sediment? 

A Yes pPoyves Per think et ‘wir; 

@) So that if we use the 
criterion of annual maximum discharge being able to 
remove the added sediment from river substrates, we 
would have a criterion that satisfactorily protected 
the fish food supply,that is the zoobenthos community, 
the fish overwintering situation, and the fish spawning 
area: is that so? 

A Yes, that's true. Eggs 
that have been laid may very well be affected by the 
settled sediment. Obviously there's nothing we can do 
about that, but all we're saying there is really that 
igethescanryingi capacity of the river 1S such that in 
the spring the discharge is sufficient to sweep out all 
of that settled sediment, then it will obviously free 
the substrate for subsequent spawning areas for 
colonization by benthos. 

Q And there will ke subsequent 
recovery after the one interruption? 

A Oh yes, provided the 
substrate doesn't move in. 

Q Now, could I ask you, sir, 
how this criterion was developed? 

A Yes. It stems largely 
from emperical measurements that were made by the personnel 


in our project when I was working for fisheries, relatin 
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Cross-Exam by Goudge 
the discharge of tributaries to the Mackenzie and the 
Mackenzie itself to the suspended sediment load carried 
by those rivers at all times of the year. 

Q Andes «cdakeya tthat.one 
could, if one had the time, catalogue each of the rivers 
in the valley in terms of this criteria? 

A Yes, there would also be 
some checking to be done on many of them. 

Q And what you would be 
looking for would be rivers whose flow had some excess 
capacity in terms of the carrying of sediment. 

A That ysnrightpzcyes:. 


Q And LIL took it. from, one 





answer you gave earlier today that for example the 
Great Bear River is a river that is sensitive, and by 
that I assumed you mean near its capacity in terms of 
sediment carrying. 

A Ohano tan fact Great Bear 
is the reverse of that. The question I believe was, 
is there any river that I would single out as being 
specifically sensitive to siltation by virtue of the 
pipeline crossing site going through an unstable area. 

Q Oh, I see, I'm sorry, I 
misunderstood you then. You wold think, Just. tO. pur 
that example away, that the Great Bear River is a river 
with a good deal of excess capacity. 

A Oh yes, the Great Bear is 
probably one of the clearest flowing rivers in North 
America, so it's obviously not carrying anything near 


its capaerty: 
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| Q Could you give me an 


example of a river in the valley that is close to its 


3 capacity? 

4 A Most of the western 

5 drainage tributaries. 

6 | Q That is those draining from 
7 the west? 

8 A From the west, yes. 


wo 
Oo 


What about those on the 


10 || eastern side? 


1l A No, for most of the year many 
_. these ; ; : ’ 

12 | oF - are below their maximum carrying capacity. They 

13 


Only have large amounts of suspended sediment during 
periods of freshet or in the spring, of course, just 
15! after breakup. 

16 Q So in terms of that tae 
alone, a pipeline down the east side of the river is 

18]| in your view preferable to one down the west side. 

Le A Thats true. We made that 

20 | xecommendation a little while ago. 

21 Q Now, in the next paragraph 
22 of this abstract I have you've left me interested, and 
23] just let me read you the abstract because I don't have 


24! the paper. It says as follows: 


25 | The suitability,of.tryving.to.set»an, a.priori 


tolerance level for controlling the amount of 


27 sediment unnaturally added to systems with 
28 natural sediment transport rates, as diverses 
ou 


those in the Mackenzie and Porcupine drainages 


30 is discussed." 
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Let me’ask you whether you found it desirable or undesir- 


ale tte: tiny kro: rset \such priori tolerance levels’ 


A I think it's desirable. 
Q PSieLicprack eal ? 
A NOW VWihat bsiethe fproblen, 
He's Mainly conceptual. 
Q Do you feel that it cannot 
be done at present? 
A It can be but it would have 
to becdene rior leach fspecihvchcressing site: Pt hs not 


really very easy to group all of those rivers into a 
handable number and to classify them as having this, that | 
or thetothersecarrying capaci ty. | 
Q So tolerance level would | 
Have to virtually, in your viewrehave tte besset sonia 
Site specific basis. 
A Yes, it would, b2cause 
it's dependent not only upon the physical characteristics 
efatheyriversbut alsoronythe biota thatelive im bt. 
Q Now finally, DratSnow, let 
me ask you a little bit about the consequences of your 
involvement with not only assessments of the trunk line 
proposals, so far as you've been doing that, and the 
gathering line and gas plant proposals, but beyond. I 
take it your role, as I understood you this morning in 
the assessment of the gathering lines and gas plants 
has been at least among other things as an aquatic 
biologist. 
A That" sfizruey,west 


Q And you've reviewed those 
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Snow, Pettigrew, Logan 
Cross-Exam by Goudge 
applications, and I take it you've reviewed as well over 
the last year or two the application for a trunk line 
downthe Mackenzie Valley. 

A That’ satrues 

Q And you formed some general 
views as tothe impacts of both in your area of expertise. 

A Yes; 

Q Let me ask you, if you 
would, to put those impacts together and perhaps add 
in as best a way aS you can attendant development such 
as the extraction of borrow materials which may be 
necessary for the trunk line and the gas plants, and give 
us the benefit of your views as to the cumulative impact 
of that set of developments on the aquatic systems and 
inshyiparticulariy: Of thes delta. 

A Yes. The guestion of 
cumulative impact is a very difficult one to come to 
grips with primarily because of shifting emphasis in 
developments either within one development or to know 
exactly how many other types there are going to be ina 
given area. So I think they can best be illustrated by 
specific examples of the type of impact which is 
likely to be cumulative. 

First @fsedid-,. 014 ands fuel 
spills, there's a finite probability that these will 
increase with the increasing number of developments, 
number of transfers, and the actual volumes which are 
going to be handled; and I would consider this to be 
mos’: important in the outer delta area because this has 


the greatest potential for damage. The outer Mackenzie 
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heey how, Pottiqrow, Toran 
Cross-Exam by Goudge 
li! pelta is essentially -- is essential habitat for freshwater 
- coastal and marine fish that make up the resources of 
3 much of the southern Beaufort Sea. The inshore areas are 
4 nursery feeding and overwintering areas for both near 
5] and offshore fish, and especially the anadromous species 
a which form the basis of the domestic and commercial 
71 delta fishery. These are the broad whitefish, char, 
8 | cisco and conies. 
3 In addition to this, the fish 


10] tend to concentrate near Kendall tIsland primarily least 
Cisco and burbots, and also Garry Island ciscos and 


12 smelts during the summer. These areas then become even 





more sensitive in fall when conies aggregate for over- 








problems, wastes from individual activities going into 


14} wintering. I specify this particular area as ripe for 
15 cumulative impact because it's in the northern area of 
16 | the delta. Two of the gas plants are located just south 
17 | of these two islands and both applicants intend to make 
18] fairly extensive use of the channels which flow past 

19 their development. These channels discharge in the 

20] vicinity of both Kendall and Garry Island. 

21 The second type of impact which 
22 is liable to be cumulative is siltation. This is usually 
23] a temporary effect, such as the crossing of a stream 

24/1 by a pipeline. But cumulative impact where acute problems 
25| may hecome chronic could occur if the pipeline and high- 
26 | way activity were to take place at the same river, more 
27 or less the same time. 

28 Phird hy; *eutrophicatyvon type 

23 


lakes, channels or rivers may not be a problem when they 
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Snow, Pettigrew, Logan 
Cross-Exam by Goudge 
are considered separately, but if you have several 
developments in a discreet area which has a specific 
drainage then these could form a cumulative problem. 
The gas plants in the outer delta may again be examples 


of this particular form of cumulative impact. Some of 


7 


the wastes from these developments along with any votenti 


fuel spill may also end up in the vicinity of Kendall 
and Garry Islands, .which is especially sensitive for 
the reasons I gave before. 

Finally, the obliteration of 
water bodies by a particular development is also liable 
to have a cumulative effect. These water bodies are 
used as sources of either potable water or processed 
water, or they could be used as disposal areas and 
again individual developments may put a relatively mino 
stress on an area in terms of the utilization of such 
water bodies, but several developments in the same area 
could exceed some overall damaging threshold and give 
rise'’to considerable concer. 

As many future requirements as 
is feasible to predict could probably be taken into 
account in determining this type of aquatic habitat 
utilization, and we are currently attempting to do this 
in the delta gas gathering assessment. 

MR. GOUDGH Thank you, Sir. 
That setup concludes my questions. 

THE COMMISSIONER: If you were 
reading from something, I wonder if it might be marked 
as an exhibit? 


MR. GOUDGE:°I should explain, 
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£ that I had indicated to Dr. Snow earlier that Twas 
2 going to ask him this question. 
3 THE COMMISSIONER: Oh yes, we 
4 allgot that, impresision. At any rate I thought I was 


iS) very interested in what you had to say and I couldn't 


6 | @makesa note ofvityand our transcriptsy‘are’running”behind, 


~] 


throighenoe: fanlaiomanyoneso Dreyourcouldiilet Mss 
8 Hutchinson have that, even if it's handwritten, and she 
9 could photostat a copy for me\and mark your copy as an 


10 6xhibit, that. would be helpful 





ND MR. GOUDGE: That concludes my 
EZ cross-examination, sir. 

£3 MR. BAYLY: Before this panel 
14 departs, there are two view graphs that were shown by 
15| Mr. Pettigrew and apparently he has photo copies of 


16 | those and I would request that those”be marked as 





ih exhibits as well. 
18 THE COMMISSIONER: Fine. Yes, 


be 
19 | wthanks youn »That'd/»wery good: 





20 (PAMPHLET ON NATIONAL EMERGENCY EQUIPMENT 

21 LOCATOR SYSTEM MARKED EXHIBIT 473) 

22 (GUIDELINES ON USE & ACCEPTABILITY OF OIL SPILL 
23 DISPERSANTS MARKED EXHIBIT 474) 

24 | (REVIEW OF PETROLEUM SPILL CONTAINMENT DYKES IN 
25 THE NORTH MARKED EXHIBIT 475) 

fa) (PIPELINE SPILL REPORTING NETWORK MARKED EXHIBIT 
Zh 476) 

28 (THREAT PREPAREDNESS CHART MARKED EXHIBIT 477) 

23 THE COMMISSIONER: Do you have 


30} any further questions of the panel? 
| 


| 
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Snow, Pettigrew, Logan 


Cross-Exam by Goudge 
| MR. BAYLY: I have no re- 
2|| examination, no sir. 
5 THE COMMISSIONER: Well, thank 


4 | yousvery, much; .Drs., Snow, Mr. Pettigrew; Mr...Logan, ‘We 


5 appreciate very much your attending and we all learned 





6! a great deal from you. I think that you've been very 
7 | patient with us in seeking to instruct us as best you 
8 | can. We really appreciated it. 


2 (WITNESSES ASIDE) 





10 THE COMMISSIONER: Now, what 

ll} happens next? I hope someone will move we adjourn, but -- 
12 MR. GOUDGE:It's five o'clock. 

13 MR. HOLLINGWORTH: Sir, there's 
14 One matter. I will unfortunately be leaving in the 


15 morning and I won't be able to be here more than -- I 





16 | won't be here any more than half an hour at the most, 
Li and there is one matter I want to address to you. It's 


18 a motion of sorts and I wonder if we could take a few 





19 || minutes for me to dispose of that now? 
20 THE COMMISSIONER: Right now? 
ae MR. HOLLINGWORTH: Would that 
22] be possible? Perhaps the panel would like to depart, 
23 | shedon}t.know: 

| THE COMMISSIONER: Well, you 
25. gentlemen can stay, leave, or if you want to listen to 
26 | this, «t can't) imagine iyour wishing to. 
27 . MR. HOLLINGWORTH: No, I don't 
28]| think they would. 


29 THE COMMISSIONER: Thank you 





30 | .agadn.,. 
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known I guess from the outset of this Inquiry and at the 
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MR. HOLLINGWORTH: Sir, we have 


Preliminarv Hearings that at some time you would be 
coming to Inuvik to hear evidence, and the schedule for 
Inuvik, as I understand, was first clarified in November 
(op Maal he ego § Now the schedule has not proceeded as quickly 
as we had at first anticipated, but nevertheless, we 
will probably finish the COPE evidence this week. 
Yesterday at Ingamo Hall you 
Spoke of the need for the Inquiry to proceed on an 
orderly course, receiving evidence and hearing of 
testimony, and the rules of the Inquiry in fact provide 
for this, the production of evidence two weeks prior 
to®its présentation to all %participants, and I certainly 
agree with those principles, as does my client. 
Naturally this has required 
some flexibility. We required it ourselves when we 
were required to present our Phase 1] evidence on 
relatively’ short ‘notice, and the spirit of flexibility, 
although I mentioned to Mr, Bayly about a lack of notice 
of some of the earlier evidence I made no representations 
on the record at that time. However, I must protest 
the latest developments. We would estimate the panel 
which includes Peter Usher and Nellie Cournoyea will come 
on Wednesday of this week, or Thursday at the latest. 
Today at 2 P.M. and 3:15 P.M. we received new evidence 


. .Cournovyed 
by Mr. Usher and Miss y 


are 
participants Apparently expected to read this evidence, 


respectively. The other 


seek such advice as they can, and be prepared to cross- 


examine these people within a 48-hour period. Surely 


nem 
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this flies in the face of the rules and any reasonable 
Peles abate Vy 

To compound matters, the evidenc 
contained some direct attacks on industry in general, 
which interests I represent. Moreover, Mr. Usher's 
evidence contains enough errors, typos, deletions, and 
re-arrangements to render it virtually illegible. 

In the past these complaints 
have been handled by proceeding and seeing how it goes, 
with the proviso that the parties involved will be called 
back if advised for cross-examination or further cross- 
examination. With respect, sit, this is not good 
enough. What seemed a reasonable compromise to one 
event is apparently being leaned on as an excuse for 


filing evidence up to the last minutes, and all parties 


| 


except the applicants and Mr. Bell are doing the leaning. 





We then get situations where 
evidence goes on the record and stays there unchallenged 
unless cross-examination proceeds at some later date 
when everyone has forgotten the circumstances in which 
the evidence went in, and have only the transcripts to 
Belly: On. 1lt"S Just not the same. 

Furthermore, there is no 
guarantee that the press will pick up the item when 
cross-examination proceeds and possibly the evidence 
is challenged successfully. 

Further, it must be remembered 
that an important aspect of this Inquiry is the reporting 
of a daily event by the C.B.C. reporters. Surely it 


asks a lot of these reporters, as well as their listeners, 
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not to mention the lawyers, to go back to an issue 
whidiwas discussed long ago by this piece-meal cross- 
examination. My request is that the evidence not be 
presented until the proper time perind has passed and 
we've had time to consider the evidence. Further, I 
would suggest that Mr. Usher's evidence be manicured 
into some readable form; and finally, I would suggest 
that the evidence properly belongs in Phase 4. 

I further reserve any objection 
1 have as to the relevance of this material. 

Thank you, sir. 

THE COMMISSIONER: Mr. Bayly? 

MR. BAYLY: Well, Mr. Commissione 
Mr. Hollingworth as well as other participants received 
a summary of this evidence more than two weeks ago. Now 
the requirements of your ruling, sir, are that a summary 
be provided.I have also provided today the text of that 
evidence. I submit, sir, that I have complied with the 
rulings with regard to this particular panel. But in 
order to make it easier for my learned friend, I have 
provided Dr. Usher's evidence in the form in whoach be 
gave it to me, so that he would have advance notice of 
the text of it, and albeit with corrections, it's 
presently being typed in its final form and that will 
he given to Mr. Hollingworth as well as the other 
counsel, as soon as it's available. 

Now.) ‘submit.ecsar.stLoat if 
there was any protest about the summary, that that could 
have been raised at an earlier time. 

THE COMMISSIONER: Well, the 


summary, I take it, was satisfactory, apart from matters 
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i of relevance which may or may not be raised. But the 


2 Suggestion Mr. Hollingworth has made is that the summary 


3 doesn't fairly reflect what he now finds is to be the 








4 burden of Mr. -- of Dr. Usher's evidence. 

5 MR aA tleclan't understand 
6 | him to say that, sir, though if,that's what his point 
A is -- 

) MR.» HOLLINGWORTH:.. 1. don't 

9 recall receiving any such summary two weeks ago, sir. 
10 I stand to be corrected by my friend, but I have here 
Tt an item called: 

12 "Banks Island Petroleum Exploration," 


13 by Peter J. Usher, which was presented February 9, 1976, 


14 to the Inquiry or to the participants, and I have another 





15 document by Peter J. Usher entitled, 

"Producers' Proposal and MDDGAG ," 

17 which was presented on February 14 at 4 P.M. in the 

18 afternoon. I don't recall any outline of evidence by 

19 either Mr. Usher or Dr. Usher and Miss Cournoyea. 

29 MR. (BAYLY: Well, Mr....Commissioner, 
21 that was handed out and filed, and I don't have that 

>>| before me; but prior to the last breakssand dt.is that 

23 that I'm referring to. Ii) Misadiodiengworth hasn!’t got 

24\| @ cOpy, it may be because I gave it to the other Foothill 
55 || counsel who was here at that time. 

36 MR. HOLLINGWORTH: Well, sir, 

97 Jmyronly answer ato that is,.that it's all handed in, to a 


28 central person who sees that it's distributed to the 





29 proper parties involved, and I can'timagine such an 


30 | error being made. 
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THE COMMISSIONER: Well, that's 
the procedure laid down in the rulings, at least I 
think it is; but the thing, they have been distributed 
up here rather than mail them to someone in Ottawa -- 
Or in Yellowknife to be mailed back here. 

MR. GOUDGE: I'm sure 
the summary was distributed to everyone who was here, 
Sir. I don't know that it was mailed to those who 
weren't here. 

THE COMMISSIONER: Well, the 
-- have you read the summary and the -- 

MR. . GOUDGE: I've read 
the summary, sir. I've not read the evidence that was 
delivered so 1 can‘t unfortunately assist you, sir, 
as to my views concerning any correspondence or lack 
thereof between the evidence as delivered and the 
summary. 

THE COMMISSONER: Well, I 
EnInk what well do as this. 

MR. MARSHALL: Mr. Commissioner, 
perhaps if I might speak on this. 

THE COMMESSIONER: Sorry. 

MR. MARSHALL: Before a 
decisiorkis made, I have a synopsis, it's two pages and 
five lines, and the written material that I have. to 
this point, which I take it is the text of what the 
witnesses intend to say, would, I guess, run to 70 
pages or something of that sort. I don't. have all, of 
it in front of me. It's pretty difficult for anyone to 


adequately summarize that much detail in two pages and 
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five lines, and I think that -- 

THE COMMISSIONER: Is that the 
Usher one? 

MR. MARSHALL: Well, this 
Summation, sir, the two pages and five lines, relates 
to the evidence of the entire panel, and in that -- 


THE COMMISSIONER: What is 


the 70 pages? 
MR. MARSHALL: -- that includes 
Mr. Usher -- Dr. Usher's three pieces of evidence, 


GaileNoble's evidence, and NellieCournoyeas evidence, 
eas eons 

and Lorraine evidence. I guess it's something of tha 

order, I may be-high or low, but theres quite a bulk 

of material and I sympathize with Mr. Hollingworth becaus 

a summary or synopsis that's that brief simply can't 

deal with it in any way that enables you to get advice 

from one's advisors. 

My difficulty with the evidence 
and I~haven t-yet" read” ald” ori, I"m struggling through 
it == my difficulty is that I'm not really sure that 
it's going to help at this stage, the work of the 
Inquiry. It seems to me that what I have read is to a 
large extent argumentative in the sense that it is a 
critique of the track record of government and industry 
relating to informational programs that were conducted 
or were failed to be conducted in the past before Berger, 
if you like. It deals with the mistakes of the past, if 
you like, and makes suggestions that this oughtn't to 
have happened. In*targe pari. thine 1c.'s~reaily 


argumentative in that it's castigating government for 
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not having done things and that sort of thing. 


bs 


It's not in a sense evidence 


ho 


3 so much as it is argument or a submission that one would 
4| Make, having assessed the evidence that's been produced, 
5 or the cross-examination of panels of witnesses. I 

6 Can bea little more specific, if you wish to get into 

7) Chat, Sir. With respect to the evidence that I've 


3 reviewed, I made some notes as to the particular 





g|| aspects of it and those passages which I think really 

10 gO Oft oni that Olrection, 

at MR. BAYLY: Well, Mr. Commissione 
12 I'm prepared to argue that it's irrelevant at some 

13) Point. I understand right now I'm facing a motion by 

14 | Mr. Hollingworth as to whether he's had enough time, and 
iG am I also now facing a motion from Mr. Marshall as to 


16 whether or not this is evidence that should be heard? 





17 MR. MARSHALL: Well, I'm prepare 





18 to wait and deal with this question of relevancy later. 
19 The issue that Mr. Hollingworth has raised is even more 
20 fundamental. | 

ah THE COMMISSIONER: I think both 
22 issues are important but it may be they merge ina 

>) sense. 

24 MR. GOUDGE: May I say one 


a5 short thing, sir, before the matter passes on? I don't 





26 propose to get into the matter of Pelevance Until Mr. 

27 | Marshall raises that in some more direct sense. As to 

28 the matter that Mr. Hollingworth raised, the intent, as 
29 I understood it, sir, of the preliminary ruling that you 


30 | made concerning summaries was to provide all the 
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participants with sufficient advance notice of what was 
going to be said to permit the sensible cross-examination. 
at the time the evidence was offered. 
THE COMMISSIONER: Precisely. 
MR. GOUDGE: That seems to me 
to be the thrust of the rulings, and where they meet 
the needs of this Inquiry. My concern about the implications 
ofmr. Hollingworth's position, sir, is that there seems 
to be some other purpose that he sees being served by 
those preliminary rulings which relates to some kind of 
public dissemination of the views expressed in the 
giving of evidence before you. With respect, sir, my 
@ncern is that the evidence before you be properly 
cross-examined before the Inquiry comes to a close, 
provided that is done it seems to me that the needs of 
the Inquiry are served as they need to be served. 
Whatever else may happen in the 
public domain beyond the boundaries of this Inquiry is, 
in my respectful submission, perhaps the concern of 
Mr. Hollingworth's client but not the concern of you, 
sir, and I would think that the practice we've adopted 
to date is a practice which serves the needs of the 
Inquiry. It's in my opinion a sensible practice where 
we have evidence that's delivered late or where certain 
are ean cee other than late delivery result in difficulL 
ties of immediate cross-examination, cross-examination 
is deferred. The principle, though, that I think we 
should keep in mind is that there be at some stage the 
Opportunity of full and considered cross-examination and 


provided that is met, that is what thé Inquiry should be 
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1 concerned with. It seems to me, sir, that in that 

2) light if evidence is delivered late, the penalty suffered 
3 by the deliverer is that he must produce his witnesses 

4 later on for full and considered cross-examination and 


5 that if that is done, the needs of the Inquiry are met. 





6 || MR. MARSHALL: “1 might speak to 
44 elie, 3 Iie 

8 THE COMMISSIONER: I'm against 

9 Mr. Goudge;: on. that,.»ii, thativhelos. 

10 MR. HOLLINGWORTH: Are you agains 


| 

| him on 

Ltt / both pointewhe raised, sa rf, 
| 
| 








12 THE COMMISSIONER: Maybe I'm 

ue against him on the other point, the only one I remember 
14 is the second point. 

lies MR» GOUDGHs. Tond yi made. onex 

16 MR. HOLLINGWORTH: Well, it 

4 seems to me that there was the point about whether 

18 the needs were being served by the present practice, 

Nes) and also the argument that what went on outside the 

20 four walls of the Inquiry room should be of no concern 
ou £Ob VOUs 

on THE COMMISSIONER: Yes, well 

23 I'm against him on the second point. The first -- well, 
24 I don't know what the first point was. 

ot MR. GOUDGE: I only made one 

26 | Pornt, Sir. 

zs MR. MARSHALL: If it helps you, 
sal 2m against 1. 

29 THE COMMISSIONER: Look, I think 


| 
30 | what we,ought to do is this. It certainly sounds, Mr. 
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Bayly, as if this summary was not adequate, and I'm not 
Saying it was or it wasn't, I'd have to read it, then 
read the evidence to decide that, which I'm not -- 

MR. HOLLINGWORTH: Excuse me, 
Sir, there are 111 pages, I calculated there are 11l 
pages of evidence for this panel. 

THE COMMISSIONER: Well, it 
sounds as if the summary wasn't adequate, and I know 
the conditions under which you are working and everybody 
else, and it's not easy. But I think that the other 
point Mr. Marshall raised relating to relevance concerns 
me too, and I have some idea of what this evidence is 

yy think 

all about because “Mr. Scott and Mr. Goudge have both 
informally raised it with me and indicated that it may 
present problems of relevance, and it certainly sounds 
as if it harkens back to the kind of dispute I got 
into with you during the course of Mr. Yates' evidence. 

MR. BAYLY: I've purposely done 
my very best to keep it out of that area, and to present 
what I consider to be three histories with some recommen- 
dations for the future. 

THE COMMISSIONER: Excuse me, 
Mr. Bayly. I'm not going to rule on anything right this 
Minute, so don't -- I just want to get out of here. 

(LAUGHTER) 

MR. BAYLY: So does Mr. Holling- 
worth. 

THE COMMISSIONER: Did you say 
you're leaving tomorrow, Mr. Hollingworth? You'll be 


here tonight. 
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MR. HOLLINGWORTH: Yes. 

THE COMMISSIONER: Well, I would 
like you to do this. If Mr. Goudge would meet with 
counsel this evening, bearing in mind what I have said 
first of all that doesn't appear to be an adequate 
summary, secondly that I really don't want to thrash 
old chaff, I'm not saying this is what's in that 
evidence but I am not interested in spending the time 
of this Inquiry investigating how the government went 
about making decisions in the past, here in the delta. 
They haven't asked me to do that, and I don't intend 
COO «iG. 

The third thing is that I agree 
entirely with Mr. Hollingworth, if you present a witness 
and he theoretically makes an attack of some consequence 
Say. on the industry, which Mr. Hollingworth says is 
is broadcasting each evening an account of what ofeurs 

at the Inquiry and I think that in the nature of 
things the cross-examination, if it occurs months 
afterward, may very well not be reported in a way that 
makes it plain to the listeners what the point of the 
thing is, and though we in the Inquiry may very well 
be able to comprehend it, others may not and what people 
outside the Inquiry think, what their perceptions are 
are important because this is a public Inquiry. We're 
Soing it in’ public not just so ens understand 
what is Roncaearae but so that the public can understand 
Bont don’t think 2t 1s fair to lpresent Dr. Usher if indee 


this is what is likely to occur, when the industry isn't 


done in Dr. Usher's evidence. We know that the C.B.C. 
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prepared to cross-examine him and when it may appear 
to the public that the attack of considerable magnitude 
has been successfully made on the industry without any 
answer, without any resistance at all. So those are a 
few things that really do concern me. 

We've gotten along, and all of 
you have co-operated magnificently. We've gotten along 
by being reasonable and rational and co-operating. I 
would like you to meet with Mr. Goudge and go over this 
thing, and if you can't agree on a procedure, then let 
me know tonight and I'll do -one of two things: I'i1 
take the summary and the evidence, read it tonight, and 
rule first thing in the morning; or else I'll me@t an 
hour early in the morning before you get the plane and 
hear any further submissions you want to make. 

Mr. Commissioner, 

MR. BAYLY: to short-circuit 
that somewhat. If, as far as I'm concerned, if one of 
the counsel says that it doesn't give them a chance to 
prepare cross-examination and because these are people 
who are all people who work either regularly or on a 
contract basis for my client, I'm quite prepared to 
bring them either later in this phase or at another 
point in the Inquiry to enable Mr. Hollingworth, Mr. 
Marshall and others to properly cross-examine, to 
properly prepare for their cross-examination. 

THE COMMISSIONER: All right. 
Well, I hope you gentlemen don't mind giving up en 
hour of your time this evening to meet with Mr. Goudge 
and try to sort this out amicably. I just want you to 


know the trend of my thinking and that may be helpful to 
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OU Weak, oil) raght, we Le adjourn till 9:30; 


(PROCEEDINGS ADJOURNED TO FEBRUARY 17, 1976) 
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LHUVEKSMNSWtT. 
February 17, 1976 
(PROCEEDINGS RESUMED AT 9:30 A.M.) 


MEY (GOUDGE? ‘Sir, I think we're 





prepared to begin. Despite counsels' squabbling | 
Dees a athies ig sir, we met at the end of the day 
in response to the invitation you offered and in light 
of Mr. Hollingworth's motion and were able, fortunately, 
LO work Our 4 compromise in connection with the panel 
of witnesses headed by Dr. Usher. The compromise is 
that Mr. Bayly has agreed to defer the presentation of 
that evidence until Phase Four and he will be indicating 
to other counsel in due course when he proposes to pre- 
sent that evidence in Phase Four and the form it will 
take. Any future objections concerning that evidence ca 
ebviously be raised at that time. Min laghtiof thatyrai¢ve 7] 
spoken to both Mr. Hotdangwoekh and Mr. Gibbs, and they 
are prepared to withdraw their motion and therefore no 
wolina 1.6 vequerea by you, Sir. “So, = think an, ehat 
event, we can proceed with Mr. Bayly's next panel. 
MR. BAYLY: Mr. Commissioner, 
there's only one matter arising out of that. Id 
understood our agreement that I would defer it until 
later. 2 don’t think EF was as Specitic as to agree 
that it would necessarily belong in Phase Four. 
MR. GOUDGE: That's correct, Sif}. 
MR. BAYLY: Before we begin with 
Mr. Longlitz, sir, I have a copy of Dr. Pimlott"s book 
"Oil Under the Ice", which I will table as an exhibit 


as it was referred to in his evidence. 
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Ds Longlate 


In Chief 
l Onis Spill = Cumulative iInpact) by Dr.- Snew) 
2 marked as Exhibit #478. 
si "O14 Under the Ice”, Pimlott,* Brown's’ San; 
4 marked as Exhibit #479. 
5 | MER; BAYLY’ Sir,” the” next 
ey witness for the Committee for Original People's 
"| Entitlement is Dale Longlitz and he has already appear 
8 | ed before the Inquiry, appearing for the Commission. 
. TH, COMMISS TONER? "Yes, I 
10 know.” * ‘I! know Mr ./ Longl vtz° well. 
1h Me beruy. oO le Tropa y, 


unless you wish 1t sir, won't be necessary to go 
throug his" dualatacat lors. 

DALE LONGLITZ, resumed 
PREC ex Ar NAT OM BY MER. BAYLY : 

@) Me. Longiiets ; “2 wonder | 


if you could begin your presentation? 
WITNESS LONGLITZ »» Welige I"ve 


been asked to present -- 

THE COMMISSIONER::.- Excuse me, 
if there'ssomething in writing, maybe I could have a 
copy? 

MR. BAYLY: The presentation, 
sir, will largely be accompanied by a number of slides 
and a commentary by Mr. Longlitz, rather like the Dr. 
Bliss presentation. 

THE. COMMISSIONER: I see, 


good. 





> 


A I've been asked to pre- 


sent a picture of the exploration ,-activity and trends 
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as I perceive it from my experience and I'11l limit 
thievwared thet I'moecovering in just more or Less the 
dela proper, and “i'll showva map a little later on 


which will explain that area and then I'll go on to 





display it on a larger scale to give us a better pic- 
Cine. 

The exploration activity is 
broken down into two bkaSic categories. We have ex- 
plorationCactivitywprmorevo “Flo and exploration 


acbhiviiytaibert' Tie Zhe activity prior «te L7L was 





administered in two different methods, which is prior 
1969, a Notice of Commencement letter was submitted to the 
Obleandtgas division: —SGersmic exploration .of the delt 
commenced in the early 60's, and a number of programs occurr- 
ed prior to the period covered by the map which I'm 
doing to show you. | 
During this time, the concerns 
for the envibonment were not as great as they are 

today, and with the emphasis towards the environment 
andsthe incréase»in the activity of the procedure for 
administering the programewas changed to a letter of 
intentVandeagreement “in prancaple in’ 1969. eA letter 

of intent and preliminary plan was submitted to’the 
Department of Indian and Northern Affairs and this 
letter ‘set out in general terms, a description of 
the proposed operation and included approximate dates 

of commencement, completion, a description of types 

and approximate numbers of transport, fuel storage camps 
and other support equipment, the approximate location 


of access routes, staging areas and such information 
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In Chief 


that is available which would permit the director in 
Ottawa to make a preliminary appraisal of the proposed 
Operation on the affected land surface and the 
adjacent ecosystems. 

MR BAYLYs gMye aLonglLetzZ, 
could you go a little slower because the Court Reporte 
is having a hard time keeping up with you. 

A This letter was to be 
accompanied by a preliminary plan showing the approxi- 
mate location of the activity including staging areas, 
airstrips, access routes and such other features and 
facilities associated with the operation and the use, 
installation or construction of which may have a 
Significant effect on the land surface and adjacent 
ECOSYSESMS.. 

Following receipt of this 
letter and, man, the dinector atten, consideration and 
approval, would forward an agreement in principle 
outlining a schedule of operating conditions to the 
operator for his agreement. This agreement was then 
to be signed by the operator as agreed to and returned 
to the diréctor before commencement of the activity. 
The enforcement of the conditions was carried out by 
the Mackenzie Forest Service which is now called the 
Northwest Lands and Forest Service. Unfortunately, I 
am unable to present pictorially the trend in 
exploration activity before 1971, as I was not involve 
with the programs prior to that date. 

However, I did find that there 


were some 15 wells drilled between- 1969 and 1971 in 
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this area. There was five seismic programs conducted 





by the letter of intent and agreement and nine wells 

were drilled. These wells were located one in the 

Vicithity GEAkiavik, Goureane theawicinity, of the DPagiu 

area® and? four im the’ vicinity of: thes Tuktoyaktuk., 
In 1971, with the implementa- | 

tion of the Territorial Land Use Regulations, the permit 

system and enforcement procedure already described in 


my previous testimony came into existence. 





im order tho display this 
activity in trends, I proposeicbo@ firtm] 1 2éiet he mapping 
series of 1:250,000 and when I use this series, I 
think there are some considerations which must be 
kepocimnminda IAG tiivesescale one tim¢ch «equals approxima- 
tely four’ milés and to better explain the ‘signifteance 
| 


of Céachutlinem! Pe2brdrewed vine tocscake comethat map, | 


it twoula"be hate by Visibbecd oForsexample, atwelblsaite -| 





in actual scale would be represented as a fine dot, 
whéreas, ‘on these’maps;«iteisra smallecirche: ,The 


activity displayed here has been plotted by a drafting 


office somewhat removed from the field and therefore, 

there may be some discrepancies in the plottings as 

to accuracy and in a very few cases, lack of plottings 
However, I believe, they are 

a very close picture of what was carried out in the 


area. You will note they are marked Preliminary 
Draft Maps" which are being upgraded. 
Just prior to presenting, the 


slide information, I wish to explain the system that 


I utilized as it is a key in understanding the present 
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AGELOM« 

As programs were submitted 
in an application for permit stage, they were plotted 
On an operational series of maps. When these programs 
were completed and the files closed, the program was 
taken off the operational series and placed on a lies 
series. The year used was a fiscal year commencing | 
June’) 1st of one year and carrying through, to May 3lst 
of the succeeding year. The reason being that the 
land use activity follows that trend. 

Therefore, the yearly series 
Or maps are Labelled 1971-72 end 72-73 and. so on. 
The operational series which consists of programs in 
the application stage, recently completed stage, or 
fPrle not finalized, utilized two maps of the same area,| 
one outlining seismic activity and the other outlining | 
the remainder of the land use activity. This was | 
done as the initial stage. In the initial stage the 
activity was very intense and one could not properly 
portray all the land use activity on a single map. 
Again, this is mainly due to the scale. 

I will present these maps by 
firstly, outlining a base map and thenpresenting a 
picture of the yearly land use activity as recorded. 
I will then present the following year's land use 
activity and then show an amalgamated picture of the 
yearly programs. 

I will proceed along this 
manner by finally giving the complete picture of all 


activity to date, including the operational series. 
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If you could just get the 
lights, please. This map here is enlarged one to four 
million map and the blocked out area is the area that 
1 Will talk ~basically =="“concern myseli with.” It 
starts a little below Inuvik and goes up and takes in 
Tuktoyaktuk ana tnen goes to the -- it extends into 
the Yukon but I will stay with the Northwest Territories 
but that's basically the block, it goes below Aklavik 
and across right through into the Richardson Mountains 
and then go up to the border and then back onto the 
Beaufort Sea. 

This first map is the lower 
delta area and I could maybe point out some features. 
You have the Kugmallit Bay area with the Mackenzie 
Bay area, we come down over here we have a Tununuk, 
Swimming Point, you come up here with the Fskimo | 
Lakes and Tuktoyaktuk is there. Of course, this is | 
Garry Island and Pelly Island up above it here. 

This first slide represents 
the 1971-72 activity. There, of course, was more 
activity than displayed here, but this was completed 
undér the previous administration already mentioned 
and you will note that there is some offshore seismic 
shown, this part up in here. 

As the Land Use Regulations 
pertained to the land portion, all the offshore 
activity is not displayed here, only the portion 
associated with the land use activity. In this year, 
some 738 miles were shot on land and 468 miles were 


offshore, according to my calculations. 
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You will also note that there' 
the Yaya Lake granular activity as represented right 
there. The numbers on the lines, these are numbers 
down these lines here which are quite readable from 


this distance -- correspond to the permit system as a 


feanelasion te cnaon. The trend here seems to be to 
a basically a reconaissance type of seismic activity 
with long, straight, lanes. 

Hi “erpbes “Coutd. | Anverrupse 
at this moment to ask whether this seismic was 
actually done or were these just permits to do 
seismic work? 

A These lines were actually 
done. They were plotted from the final plans received 
from the companies. The J1nes ssl iat 


go back -- the reconaissance type of seismic go lona 





| 
straight lines in an attempt to determine the gross | 
Subsurrace Structuring. 7 should also point out that 
this area is mainly above the treeline and on the 
tundra. 

In this year ~~ and one 

thing 1 ehould explain, that the wells == .you won't 
see the wells plotted as they were drilled on these 
maps because it's according to our system of plotting 
and we plot them only when the file is finalized and 
therefore, the well may have been drilled in the area 
but not plotted on these maps and they'll come on 
later on in the series and will be presented on the 
operations series, if they are not finavazed. 


Tite 2s. the 972-75 activity. 
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Here, we see a further concentration of activity off- 
shore in the Beaufort Sea area. During this period, 
I show 806 miles of seismic onland and 966 offshore. 
THE COMMISSIONER:. What period 
Swed ian? 
A "Sieleel Os 
@) Anos Ghi-s! si jie te st Or 
that year, this isn't superimposed? 
A No',; this--isn't. super 


imposed! abhisimi Gujtist: fomygthne yoar. 


will note what I suggest is reconaissance type seismic 


Q What are the figures 
again? 
A I show 806 miles of 
seismic onland and 966 miles offshore. Again, you 
| 
| 
| 


wath isloteef che «bong stradcght ines... There is, 

of course, some detailed seismic into 

closer lines, and where the interesting structures 

were found from previous reconaissance seismic, this 
would only be known by the company completing the 
Seismic. There is: drilling activity.olotted on fhis 
Map near the Tuk and the Big Lake area. The Big Lake 
aneanas right inythisvareas, Thakt's..a wellsite location 
plotted there and you'll see two more over here. They 
were drilled_in prior years. 

THE COMMISSIONER: Where is 
the seismic obscured,the boundary of the Mackenzie Bay 
there, the boundary which would land -- 

A It roughly comes in 


about in this area here, right up across the top right 
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Ds. BOOGLLEZ 
i ener 


through there, you know, and up around and down, the 
the two islands iin here. Now, in this time, there were 
some 19 wells drilled as well in this area and the 
general area they were dvilledtis’ righ®cupPr you 
could come up here and across and just catching that 
area and coming right down in here, this was the basic 
concentration with some 19 wells drilled in this area.| 

MRS BAYLY: Could you “indicate, 
Mr. Longlitz in words where you're describing so that 
it will appear on the record, just the general area 
that you've outlined that the wells are. 

A Well, it'd be south of 
Big Lake and angling I guess you'd say to the lefthand 
corner of the 107-C.map sheet. See that pattern there. | 
This is an amalgamated picture of 71-73 now, it gives | 


you the more concentrated picture. The two basic 





concentrations -- concentrated areas of seismic, this 


one here, and then the one offshore. 


THE COMMISSIONER: When you 





said “this one here", that's northwest of Parsons Lake. 
A Northwest of Parsons Lake 
above Tununuk which is down here, bar C and Swimming 
Point which is up in here so -- and the Yaya 
Lakes, right in here. Just north of the Yaya Lakes 
actually. We show some wellsites from the previous re 


Phas **e*tne (973=74" activity. 


of activity in concentrated patterns, both offshore and 
onshore activity. You see, there; a certain amount 


there and right there especially. 
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Ds. bopoghite 
In Chief 


MR. BAYLY: When you say "there 
im the iirst instante, Mr. hong@litz, “you ’ré pointing 
to the Garry Island area? 

A yes; Garry Island “is up 
rront herer just ’eourn “ot "Garry *ietand “and ‘then just 
above Garry Island and then on the Richards Island 
Proper Lo ume. Nort Wo by “Pullen: 

DUFING this “year; er indicate 


some 936 mrles ‘onPand “and 312 mrles offshore’ were "shot. 


MAS GIBBS? "How much erishore? 
A IMshow*3si2 + Again, this 
is -- being you asked that, I should aqain point out 


that the offshore may not be all the seismic that was 
shot, this is only associated with the land based opera- 
tions. If you had a completely offshore operation we 
would not have information on that. 

MRS GIBBS: Is the 934 
miles all shown on that map? 

A Yes. In this year, there 
were 1) “welTs"dr7lved in*this*préqram. 0 should ‘point ---= 
tf point out that these permits again,” are’ tssued “fora 
per1od of -two"vears with’ an extension’ of oneYmore* year 
and some of the activity may not be represented here as 
it's still on the year's operational maps which will be 
presented later on. An example here is the Yaya Lakes 
activity and the number of drilling wells in this year. 
As I say the activity is presented -- we don't put it 
on’ as it was* done; “it carries on throtighyY tothe’ .opera- 
tional series and in thé end) it will all*come out, but 


there may be some activity which is not plotted. Mainly 
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i Sh pet 


the seismic is plotted on here, the drilling tends to 
9G OVeYr that and the Yayar bakes, for the, operation, 

This 1S vour amalgamated pic- 
tire. The question comes, up im.mind here, is why are 
there so many lines in close proximity to one another 
and especially in a reconnaissance type of seismic. 
This develops for a number of reasons, some of which 
are permit areas assigned to specific companies refer 
only,to,dridling. and, any company can ;do,.seismic, in-any 
other area., It)\;is,ascompetitive.industry. Poor records 
may have been obtained on the initial run. The 
interpretation of data may vary from company to company 
as it is dependent on the geologist with the specific 
company who interpret the seismic data. Some of these 
programs were shot on speculation by companies who are 
in the business of selling seismic information. 

Lines may be run over a pre- 
viously drilled wellsite in order to compare the seismic 
@ata with ayknown.well,bore,,datay».Se, ~thene,ereva 
number of reasons why the seismic was conducted. 

MR iBAYLY ss aMresehong bite, you 
referred to that as a composite, I wonder if you could 
tell us what years it's a composite of? 

A Oh. Yes that] a -conmpo- 
site oL Ie7i to Ao y's. 

And then in the '74-75 series 
and again some of the seismic here will be on the 
operational serieswhich will come up very shortly, but 
in this year some of the program is represented as an 


offshore program, up here, plus an artificial island 
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which you see here. 





0 And when you say "up here", 
you're pointing to the northwest corner of the map. 

A Yes: 

THE COMMISSIONER: What is this 


acaaiee Wee HONG LEZ? 


A That's offshore seismic. 
iis isthe /4-75 which is our vear'-- which Is? a vearly 


series of what has been finalized and put on the map, 


One arei ficial 2slertd ah thirs ares’ here 


‘a Toe as '74=75 so this 
is ending last spring? 

A Yes. 

Q And that was ‘all that 
Occurred: Waste “~ea lh? 

A Yes’ There Ws jas’ I 


mentioned, some seismic here coming 


up in the next year which you'll see on this here. 
Basically there was some more -- there was more activity, 
but GE hasn“t been cleared "ip. “When you’ go'*to ‘the next 
series, you should be able to see what would come on this 
series. 

MR. GOUDGF: Do they have the 
mileage frgures ‘for that? 

A Ves, I show 36 miles here 


offshore. 


O And none onshore? 
MR. GIBBS: And none onshore? 
A Yee. That will "come in on 


ene soperation series just next to it; This is "75-75 
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| 
Ds Longhitz 
In Chief | 
series where you see considerable offshore activity and | 
you will note the offshore seismic activity and the smear 
En@the “Gentervel your’ => isnot a poorly conducted 
Seismic’ line, it*s just’a sméar on the negative that 
came out here. There's a well and an access road down 
here as well. 
MR. BAYLY: When you say "down 
here" that's just to the northwest of the Fskimo Lakes. 
Mk. GOUDGE: I'm sorry, Mr. 
Longlitz do you have that -- the March figures for that 
last slide so we can keep it to date? 
A if adhdn’eowrite* redown. 
NGPOL m-Sorry) “L'have in the 1971-76 program is that thislis 
an aggregate map and the trend of the activity as you can 


see was basically to the offshore area-was still this 





pattern down here and you have quite a considerable 


amount of activity taking place offshore. The Yaya 
Lakes activity is very strong right here. 

This is the -- now this is the 
one,the operational series map which have the programs 
plotted which are not on the yearly series because they 
haven't been cleared off yet. Now there'll be some '74 
programs on there and you can see some of the -- what 
this points out here is, again, the concentrated patterns 

THE COMMISSIONER: Now what is 
this? 

A This is the operational 
series. "Thies+rs the “ottstanding"sturt. 

Q That they are currently 


doing? 
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D.nLong.at 2 
In: Chief 


A Well, this here dotted 
line pattern here, you can see, that's a proposed program, 
the dotted line pattern. The solid line stuff has been 
completed probably within the previous year and the 
previous two years -- '74-75 and (ee Gps butz this» is 
all proposed down here, you see and in through here. 

MRe, GOUDGE.: I take it that is 
the sum total of what's been done and proposed and not 
yet finalized‘ 

A Uber’ Sp riots yess 

MR. BAYLY: Perhaps in that 
regard, Mr. Longlitz, you could explain the term you 
used fclesmingnieie” . 

A Well, it's when -- it's 


after we have received the final plans from the company 





and we've done final inspections on the programs and are 
satisfied that there's -- you know, that we can close : 
theits particivlar, fale, 

MR 54 GIBBS .< What's the final 
inspection, is that. after the program's completed? 

A Yes. There's no final 
done. when « the, program. is. ongoing,.it's,.only, done. after, 
then you see the various areas. 

MRar-GOUDGE:.-.Serry, Mr«. Long bit) 
do you have any idea of the mileages on the operational 
map? 

A Yes. On that operational 
stage, 936 miles onland and 586 miles offshore. This 
is the amalgamated series of the entire activity to date 


with the operational series superimposed over top. This, 


an 
p _ _ ih ce 
hattob oxed atdgps tli 6 pA pee . a 


- 












mR spORg bszo0u01g #1 a ders, »99e nap boy aored is =) ai 
7 


| mesa eed i3uj@ satl hiloe AAT. .cietaaq anii bari: ont fp 
| oft hie Mehy adrotve ta ats Hingiw yfdadorg betmtamos | 





















ot ott Sud .dt~at oboe 288! ee 276ey owt svolwong 


.eren dpunid?s ai bis oot Woy ,ortet awed bezoqoss tts | 


toa bork boeogoww One enn teed «' tecw. Fe [esotvmuaceds 186 7 rT 
tbosiisat? gay’ 14 | 


é ’ 7 

. ‘pk M3 0Kt A | ‘ie iy 
| 
| 


~o4 aa "hala me -l rte roy , 59 : [erat ; 4 , buspe7 ei ae 


| ."Ito paoiteslo” bees Ef ‘ 


vVitsomo: i3.mo22 aoel fendi? ofjd bevisse, evsed ow tedia 7 éf 
+i ant. ae fottoogen:t,l snt?, aneb, sv ew. bas by: 


azold toda bhelleasgse 


sti} aslyoté¢asquasds jer 
Ripova ef! 2zecets gada ef nol susaani ics 


waste 2» Yino a'at ,ontopne er menporg siz. .qendw eneb $6 





.Phewe avolzavy. edt see voy aedi 
eJzinnod «1M. ,vy1102. 4sandyon. AM 


LANoLS a tSsqe s62 19 eapess§im. end Io Bebl yns sven yoy ob 72s 
a er 


-S491161900 Jai? 10 Bay A | | ; 


il 
2iiT ,s30de2io aelim 182 bas basing salio 98 0 2 | 

















: 
= 






, 
a 

” 
s 


ss 
ac 
aw, 
9156/02 ytivigos exzisas, sd: 2o e9insa betsmepLens 2 ¢ 


os _ V o 4 = 


sBinT got tevo beseqmizsaua noise tan The 

- Z . . G is 7 ah 
7 : ; 

ws 7. en 























Ra tates anit 19328 
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again pertains -- I haven't shown the drilling part of 
it yet which we'll come to shortly. My records indicate 
that a total 3,416 miles were shot onland, 2,368 miles 
were shot offshore. That's after 1971. 

MR 2 GUBBS: » Could. J: ask again 
the dimensions of that map. How many miles is it across 
the bottom and how much vertically? 

A Los Lor miles.b0 the 
inch, now. 

MR. GOUDGE: That's about eight 


feet across there. 


A iva, have to; do. ai Little 
calculation here. 

Q Would it be sixty miles north 
south approximately? | 

A i cont knees. Gidabave’ Eo 


get my pencil out and work it out. We have here now, 





the dra ling. activity, and other, operational activity not 
including the. seismic.and.thas is,..still active as; our 
operational series and I might point out some features 
here. «You have bere. the majority of drilling acbivity 
quarrying and geotechnical investigation. These 
particular things, these areas here represent geotechnica 
investigations and soil sample programs in here, down 
through. here..and’ you, have,, also. note,..the 1aslands up 
here. There's.a series of the Adgo islands, the Netserk 
island whichis. this, one,..up here, the, Immerk,.which you'r 
probably familiar with, up here, pardon me; and, the 
Pullen Island, Unark and Pelly Island. Those are the 


series, of. islands. 
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later 

i propose/to briefly outline the construction period of 
these islands when they came into existence, I won't go 
into that at this time, but I will later on -- when they 
started. 

MR. BAYGY: Mr. Commissioner, 
I asked Miss Allison to go back to maps at the back of 
the room and to produce -- from which this information 
was generated and they appear to be approximately 80 mile 
across the bottom and something less than 80 miles from 
bottom to top. Now, there is a scale on those maps and 
perhaps Mr. Gibbs could look at that for a better figure. 

MR. GIBBS: Well it's just more 
to get an idea of proportions, how far those lines were 
apart and to do that, you need to know what distance is 
covered. 

A Ves. As I mentioned, a 
line on there could represent a 600 foot width the 
way it's drawn on there, but when in reality it may only 
be 20 feet wide, because that's normally what a seismic 
line is. If you take it to scale on this map, it would 
be 600 feet wide which is a pretty wide line. I should 
maybe outline the drilling activity, and quite a con- 
siderable drilling activity, although it does not show 
up too well, right in this area and of course up -- in 
this area which I've more or less called a Toapolak area, 
the Taglu area up here, of course with the offshore is- 
land, and of course the Yaya Lake activity down in throug 
here. 


THE COMMISSIONER: Toapolak 


activity being the line running northwest from the Yaya 
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s] 
| 

Lake activity? | 

A Yes. Right, and we 
also have the Parsons Lake field just in this area here 
where there is some drilling wells in this area. 

The next picture is everything 
superimposed, one on top of the other. The background 
is a bit hazy here, but this is due to the number of | 
| 
overlays which you had to -- they were using in producing 
the map,. putting, them one on top of the. other, and. the 
darker lines are shaded -- the dark shaded areas will 
be live shots quite a few years back, like in '71-72, say 
and, then the brighter, stutf, oaf.course,. would be more 


Current. 


I'jJ1 go immediately south now, 


to this map sheet which is the 107-B series and you have 
here Invik, phe eirport,, AkLavik «Shallow, Bay,. Sitadgi | 
Lake, Parsons Lake and I believe the Fskimo Lakes in here} 
We'll go to the "71+72 activity and you. see. a.granular 


material operation going on here. 


down ~-- 
A The Willow Lake area. This 
here is the Caribou Hills area and there's a certain 
amount of seismic activity going on here in this particular 
area. My records indicate here that 214 miles of seismic 
were conducted out of the permit system here. Again, 
some activity will have been under the old agreement 
system which preceded this administration so 
there could have been other activity here which I 


MR.» BAYLYs, You! re.andicating 
wasn't able to obtain. There were two wells drilled 
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during this time, one in the Parsons Lake area, which is 
up in here, and the other above Reindeer Station which is 
somewhere right in here in this area. 

The following year saw more 
activity in the Shallow Bay area which is over to this 
Side and also in the Caribou Hills area. There was 
some, of course, down in the south Shallow Bay as well. 
My records indicate 1,156 miles were shot and that's 
represented on this map. There was a well, at that time, 
cleaned off... This is South. of Aklavik,. down ian here. 

This is an amalgamated picture 
of the two years '71 to '73. Oops, I went back. 

This is the '73-'74 yearly 
activity and we see a shift in the seismic activity from | 
the Parsons Lake area to north of Shallow Bay. It was over 
this area in here now, it's shifted over up into this 
area. 


IL indicate here 528 miles of 





seismic were shot. There is one well there in the 
vicinity of Shallow Bay which was cleared off in that 
year, but there were eight wells drilled in the total 
during this year. We have an amalgamation picture now 
ofits Tip boi \/4 wash everything plotted omwat. One thing, 
this is youtriver access up through here and your over- 
land access up through this area here. 

Here, we have the '74-'75 seis- 
mic activity. I indicate here 124 miles of seismic were 
shot and this, in my opinion looks -- appears to me to 
be more of a more detailed type of seismic, you'll note 


the very -- there's not that many lines and they're in 
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fairly concentrated areas, here, up in here and here. 
There's also an access route going across over here to 
some wellsites up by Parsons Lake. 

Here is the amalgamated picture, 
again, from '71 to '75 and again, the concentration 
appears to be here, the Parsons Lake area, with some 
Gown in this area. 

THE,.COMMISSIONER:,»)That as the = 
Shallow Bay was the first area you pointed out, is that 
ne eg 

A Pardon? 

QO There is some activity 
around Parsons Lakes. There is some in the vicinity of 
Aklavik itself and in the Northwest corner of the map. 
The activity appears to surround Shallow Bay on the east 
and west side. Is that about it? 

A Yes, that's right. Here 
is the operational series map which is the stuff that's 
outstanding. You'll see a program here and here, the 
dotted line fashion which is just out of Aklavik and nort 
of Aklavik there just to the beginning of the Caribou 
Hills area just across from there, and then some -- this 
is previous year -- this is probably hasn't been cleared 
Off and ip should —= would be probably. "74. 

MR. BAYLY:»,.fhat.is just .sewth 
of Shallow Bay? 

A Yes, that! s just +seuth*ot 
Shallow Bay. Then, again, there was considerable 
activity in the '74 - '75 around Parsons Lake area. 


This dotted line around here represents the block land 
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transfers, the Commissioner's lands. The same with this 
one over here. This one here represents a proposed 
Tt Bers Ne tes. 

Mi. *GOUDGE: ““S0rry Mr. “Longlitz, 
do you have that mileage in the last map? 

A Yes, FE indicate 336 miles, 
sorry. This is the amalgamated map of all the seismic 
under 0-8. The dark shaded lines represent the older 
seismic with the more lighter stuff representing the more 
recent seismic. My records indicate that there was some 
2,358 miles seismic were shot. 

MRS MARSHALL?" I'm sorry, Mr. 
Longlitz, I didn't hear your comment about the solid 
line near the edge of the Caribou Hills 

A This line here. That's 
the basically, why it's a double line it's an access -- 
it's on the river channels is what it is. It's the 
boundary also of the I.B.P. site. 

MR. MARSHALL: That's a proposed 
site, we rb? 

A Yes. It's a proposed site, 


yes. 


Yes thats the ‘amalgamatec 
map which includes everything. This, now, is the 
operational map representing other activity which is 
not this morning, the wellsites and such things as the 
geotechnical investigation and this type of things which 


have not gone on to the final series’-- the early series 
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as you have seen, again, thev're geotechnical and 
granular investigations up here in this area and you see 
the Parsons —Lbake'area)y ‘although rt doesn"t up in there, 
there are a number of wells forming a sort of a "U" 
shaped patternaround there. They have another investiga- 
tion area there. There are two wells over on this side 
here plotted and, again, granular investigation down in 
this area here, the Willow Lake area. 

This 2s the tobal picture, a 
picture of everything. It doesn't come out that well. 
There waS SO many maps, one over top of the other that 
you can faintly see the background of lines here. 

Now, I'll go to this map sheet 
which is the 117-D and that's over to the east of the 
first map sheet which ~-- the 107 -- which contains 
basically the delta. We're coming off to the -- over 


towards Herschel Island which is “here and the Olivier 


Islands which are down here in this particular area. 

We have here the 1971- 72 and 
agouti ties ss becrcally == what I would -—- was off- 
shore seismic, but it was associated with land based 
activity, therefore its plotted. Now there could have 
been other activity in this area. which is not ‘on’ this 
series of maps but it does give what the land based 
activity represented and the Yukon boundary is 136-730 
which is somewhere over here. 

Thaes a+“ ="")2, - This as 
the 1972 - 73.There was considerable activity in that 
area. You can just barely make out the island again, 


in this corner here. 
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In Chief 

| THE COMMISSIONER: That activity 
2 | is in the lower righthand corner is it the same activity 
| that was on the other maps in the lower lefthand corner 

7 of the first map and the top lefthand corner of the -- 

: A Right. It's a continuation 
6 || of that activity, yes. 

7| MR. ,.GOUDGEs...Mr. Longlitz, a5 

8 you have mileages as you go through, it would be helpful 

9 if you give them to us. 
10 A Yes, sorry again. The 25 
sl miles from the '71-72 and 72-73,505 miles offshore and 
12 | 15 miles onshore. 
ia MR iwBAYLY: Mr. Longlitz. pernae 
14 it would be helpful you would explain whether these 
15 maps butt up against each other or overlap. 
16 A No, they butt up to one 
ly another. The 107 map sheet goes onto here, the 107-B sel 
18 down below over that particular portion there and 107-C 
19]| is above it. So that what you saw in the corner coming 
20 up would extend here. 
24 THE COMMISSIONER: We are seeing 
22 four sections of the same map. 
ane A Yes, four sections of the 
24 same map, that's right, yes. This next picture is an 

255 amalgamation of the two years, 71-73. 

ee 

2a This slide here represents a 

28 lesser to a lesser degree again, the activity in '73-74 

smay: ymiles oak 
29 and my records indicate 182’o0f offshore seismic. Then 
30 we have the amalgamated series. 
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inverter 
1 MR. BAYLY: And that amalgamates 
2 | all three years? 
| A ALi threesyeans¢un? bah4: 
4 The next map is a '75-76 which is -- now this is the 
5 non-land use activity, but I did have the information 
6 so I plotted it on this map here. It's completely off- 





7" shore. It's an offshore based» operation but it was 
iM plotted. I note here I did not list the number of lines 
ee that were shot there. Then I have an amalgamated map 
10 fromy' 7-76 
“ This is the operational series 
12| which is the, you know, placed in the active state or 
13 | the files are not closed. You see here one program of 
14 seismic which is 38 miles here and the two offshore 





15 #belstands; what theyocallithe iSarpik location and the 





16 Ikkatok location. 

a MR. GOUDGE: Do you have any 

18 seismic totals -- mileage total? 

19 A 38 miles. 

20 Q For the full year that 

tanh you showed us for the '71-'76 accumulation. I wonder 

exe) LErvyouchave.totals for that map. 

23 A Yes, I have. This next 

24 slide is the amalgamation of the entire program and my 

Faas records indicate 17 miles onland and 776 offshore. 

26 MR. BAYLY: Perhaps you could 

P| explain, Mr. Longlitz, two of those dots over by Herschel 
28 | Island, if they have any significance. 

| A That's in the Yukon and I 
30 really can't explain what those are.- I believe it may be 
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I don't’ know, it looks like there's a number on that. 
[tageuld beothe Yukoniserdesvof that; buts I'menot 
fahitiar whthethat. portionjoas’I says Iewas concentrat- 
ing on the Northwest Territories rather than the Yukon. 
Those maps were part of -- part of them were coming from 
aon! t tees 
that area, but I’ know just exactly what significance 
they are. Then this is the map sheet which is below 
the one you just saw and to the west of the Shallow Bay 
one. There's the other portion of the delta coming up 
this: way in that corner. 

Thais 1Se-—) aoe W117 250 4° wasn't 
able to get anything on tt et all,, bute W2-'#se Hhws 
is the yearly map that recorded the activity in this 
particular area. Records indicates 280 miles onland, 
the offshore was not calculated here. | 

There is quite a portion in the | 
delta with a small portion getting up into the foothills 
and the highland area. 

THE COMMISSIONER: The only 
offshore area on this map would be -- 

A Just this little portion 
in here really. 

QO Mackenzie Bay. That 
would be somewhere near Whitefish Station, west, wouldn't 
a a 

A Yes, I believe so. You 
see here, now, the 1973-74 programs and it's -- my record 
indicate here some 432 miles of seismic were shot. They 
did not appear any drilling activity in this area, only 


seismic. Then amalgamate into the '72-74 the concentrate 
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De LOngLitz | 
In Chief 

1] pattern.s.then the *74-"75,. There's quite a redverion | 

2 | again. Some 108 miles of seismic were all that were 

‘ Shots «here was againywmey drilling ACE yd Ey 

4 The next map is the operational 


5 series with the proposed program, and, 38 miles proposed 
6 there. 


Then we have an amalgamated 








| 

8 picture of the entire amount there. That pretty well 

9 completes the slides on that particular area. 

10 MRs.GOUDGE: Do.you.have a 

oa mileage quota for total for the last quadrants? 
12 | A No, I have not got a total 
13 | On that... Ves awili you mut the lights oem, PAt? jer tee 

14 | been asked to comment on some of the development with 
15 respect to equipment and techniques, which I am aware 


| 
“El of. I do not profess to know the full details of each, | 


i but I can indicate some of these for the benefit of the 


18 Enc ry 
19 | As northern development increased, 
20 the industry went through a period of redesigning 
1 southern equipment and building new equipment to meet 
22 the northern climate and to minimize disturbance to the 
Z3 land. Some examples are the use of the wider pads on the 
24\| crawler tractors, the wider sleigh runners, and a change 
25 | from the deep-end cross-bar to the flat track on the 
| 


26 nodwell units. More emphasis was required on the super- 
27 vision and communication between the field parties and 
28 camps in addition to head offices. 

29 Pre-scouting of lines with 


' light ground bearing pressure vehicles and helicopter 
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In Chief 


became a practice -- 

MES, GLBBE: SOrry;, Sik. I 
just can't follow this. Will you slow down? 

A Une “Oth. Pre-seourine 
on lines with light ground bearing pressure vehicles 
and helicopters became a practice, especially in rough 
terrain. The use of the mushroom shoe to keep the bull- 
dozer blades raised and minimize the disturbance to the 
surface also became a practice. The intent here was to 
use the snow for a surface rather than clear it off. 

Another experimental design was 
to outfit heavy oil field trucks with low profile tires, 
allowing lower ground bearing pressure. The use of the 
Rologons and its large air sacs was another type of 
low ground bearing pressure vehicle which is used for 


scouting and route preparation. 


Route preparation Nas become an 

important part of the operation in that a well snow 
to the surfac 

packed road, not only minimized disturbance’but minimized 
vehicle damage due to the smoother surfaces and quicker 
passage. This is very important, especially in rig 
moves, in the disposal of garbage and the use of a forced 
air fuel fired incinerator for larger camps became a 
required method. 

The technique and use of 
aifferent materials for drilling pads and staging areas 
varied in development. Experimental methods and pre- 
ferences began to surface. Some of the various types 
are as follows: 


The use of gravel pads from four to six feet in depth. 
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In Chief 


wood chip pads 

wood chip and gravel pads. 

pilings and steel beams to support rigs 
off the ground. 

synthetic insulators such as sulphur foam 


That's basically are just some - 


briefly some of the new designs and basic changes that 


came up with the development. I've also been asked to 


comment, 


to give a brief description on the offshore 


islands for the benefit of the Inquiry and if I “might 


get Pat to go back to the lights again, I will return 


to one map slide that outlines a lot of the islands and 


I will briefly describe each island and when it came into 


existence. 


COuk., the first *tistand “to te 


built was the Immerk sland. It was located off the 


Sandspit of Pelly Ucland, “which is this Gne riguT here. 


This was constructed in the 1972-73 season and was drille 


in the '73-74 season between September and December. 


A second island, the Adgo F-28 


which is down over here. It was drilled in the -- down 


over here, 


south of Garry Island. Now this island was 


HULLt In August of 1973. and tdritted-in “thes ¥s+/74 season. 


Pullen, E-17 which is now up over here right off Pullen 


Téland; “was DbOTLe in the wiirer of */3="74 and “drziled 


in the 


'74-"'"75 season in summer. 


The Unark, L-24 island was 


constructed in the shallows off Richards Island which is 


up in here and it was in '73-'74 season and drilled in 


the 


'74-'75 season. 
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Mik. BAYLYs You haye. indicated 
a position of the east side of Mackenzie Bay, close to the 
top of Richards Island. 

A —— Lat tne Pelly B=25. which 
is this one over here, next door to Pelly Island or 
just off Pelly Island was constructed offshore from Pelly 
in '74-"'75 during the summer and drilled in the 74-'75 
winter season. 

The Netserk B-44 built in the 
Waters north of Garry Island, which is right there, was 
built in the summer '75 and drilled in the winter of '75- 
wd Ox. 

We have then the Adgo P-25 whichjis 
down in this particular area again. It was built durina 


Ghe summer of 1974 and drilled in February of .1975, and 
| 





Hak Ss again, just South of Garry Tsland. 

The Adgqo C-15 island which is, 
again, down in this particular area was constructed in 
Pepruary, IV yo and oril led commencing Aurii, 2475. | 
We have another one. 

The Netserk F-40 which is up 
here was constructed in the waters farther north of 
NGESserk P-14 ard that’s off, north of Garmy and, it was 
drilled during the summer of 1975 or built in the summer 
of 1975 and drilled commencing in November of 1975. 

The other two islands which is 
the Ikkatok Island which I pointed out to you before, 
were located out here and one was -- the Ikkatok 1 is 
about right out over this location which is straight 


west of the Adgo Islands and the Sarpik location is 
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BD. Hone li tz 
In Chief 


directly south of that one, about down in this area 
which is -- how would you describe that one? 


O Off the map. 


A Off the map. 

QO Ore Lorene <= PES! a 
Mackenzie Bay, I take it -- to the west of Garry Island. 

A The Ikkatok was constructed 


which is the one directly across from the Adgo, was 
constructed in summer, 1975 and drilled commencing 
October, 1975 and the Sarpik one is presently being con- 
structed. It's down over here. There's a total -- that' 
a toval’ oF eleven islandst- Gk. ,* thats =- ¢ould 1 
have the lights, please? 

That pretty well sums up what 
i have for the inquiry. Sthe elesin@aniormation —-Pin 


closing, I presented it on these maps confirms the 


intensive of exploration in the delta area in the past 
Lew Wears; “witha peak Of activity eecuring? in “the, '72= 
"73 season. In ‘addition, throughout the few past years 
innovation and changes in the development of equipment 
and techniques has progressed as well, and I think that's 
probably what you can basically draw from the slides 
that were presented and it gives you 2n idea of the 
concentrated activity. That's all, thank you. 

THE COMMISSIONER: Thank you 
Very tiodh Mere Lionglitz. “I certainly found that very 
helpful. 

MR. BAYLY: Mr. Commissioner, 
I understand that this information is contained on the 


maps at the back of the room and if it appears to you, si 
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D. bhongLitz 
in Chiet 


that the slides would be helpful, I'm sure we can 





prevail upon Mr. Longlitz to make copies available to 
thenLpguiry pobutei£ it merely duplicates what has already 
been entered by Commission Counsel as an exhibit, I 
would propose not to do that. 

THE COMMISSIONER: Well, let"s 
see how we get along. Maybe we will -- maybe Commission 
Counsel will want copies of those but Mr. Longlitz is 
available in Yellowknife and can no doubt accomodate 
us. It showsthe progression, whereas I think those 
pictures at the back show the accumulation. 

MRe BAYLY:. That's correct, yes. 

THE COMMISSIONER: Or the 
cumulative result. 


A Yes. Each one of those 





slides -- like, what -- we have a yearly series -- a 
yearly series and then we took them and made the over- 
lays with them and put them one on top of the other. 


Now, I think it would be very hard to portray given each 
series 


hos you know, I could give a yearly’of each one, but I 


don't think I could give the amalgamations as I went 
thorough. Di would bea dittle tough te do. They could 
be done if I sent them south to Edmonton or someplace 
ike thats 

THE COMMESSIONER: -No, no. H: 
don't think we're asking you to do that. Do you want 
this -- these slides. 

MR. GOUDGE: We would like to 
make some arrangement to get them, sir. 


THE COMMISSIONER: Well, you 
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D, engl Ltz 
In Chief 


speak to Mr. Longlitz. 

MR. GOUDGF: Yes, I think per- 
haps at coffee I can speak to Mr. Longlitz and we can 
work something out. 

MR. BAYLY: Mr. Commissioner, 
that completesthe evidence in chief of Mr. Longlitz 


ana he's) available for cress-examination. 


MEy GOUDGE:..S1r,.1l. am. wonderin 


whether this is an appropriate to break for coffee, it's 


midmorning; before we commence cross-examination. 


(PROCEEDINGS ADJOURNED AT 10:45 A.M.) 
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————— 
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Ds LONG Lt ez 
Cross-Exam by Evans 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


THE COMMISSIONER: We'll come 


to order again ladies and gentlemen. 
CROSS-EXAMINATION BY MR. EVANS: 

THE COMMISSIONER: Excuse me, 
where's Mr. Bayly? Cross-examination, Mr. Evans. 

MR. EVANS: Thankyou, Mr. | 
Commissioner. Now, Mr. Longlitz, in your testimony, your 
prepared -testimony on page 1, you mentioned exploration 
activities prior to and after 1971. I'm informed that 
sometime during that period, the policy was changed and 
seismic activity during the summer was no longer allowed. 
ue. that. Correct: 

WITNESS LONGLITZ: i dom © 
believe -- I think there was one program or there was | 
an experimental program was allowed in '72, I believe. 

Q There was a change, was | 
there? I mean, at some time summer seismic activity was | 
permitted, and I understand it's no longer permitted, 
1s Chat COrPpecr? 

A I don't believe that you 
could actually say that that's exactly the case. I think 
that it could possibly be looked at, but it's very much 


of an experimental nature; you have much more supervision 


and much more control on such an operation. 


Q What is of an experimental 
nature? 

A Summer seismic work. 

Q Well, you're saying 


essentially that there never has been any summer seismic 
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ns D Longliv0z 
Cross-Exam by Evans 
work, other than a few experimental programs? 
A From '71 forward. Now, 


error Lo i. Wouldnt tel FP youn! that foxicsurne, 

Q You don't -- I realize that 
prior to '71 you didn't have any personal involvement, bu 
do your records show anything? 

A No, as I say, I was not abl 
to go back and get any records prior to '71, that would 
substantiate whether there was summer seismic or not. 

QO IT oséewe Excuse me ia) «minute. 
Well) Mr? Dongiditz, I am informed that there was 
extensive seismic activity during the summer prior to 
1971 in the Tuk Peninsula. 

A Therecould have been, yes. 


Q You do not know whether 


this is -- 


A I can neither deny nor 
substantiate this. As I say, there could have been, yes. 

O Anyoseismics+>+ thereabeve 
been a few experimental seismic programs carried out. 

A Yes, there was. 

Q During summer; and was 
this in permafrost areas? 

A eS. 

Q In permafrost area. Well, 
what was the result of these programs. What did you 
conclude from these experimental programs? 

A Again, I guess I would go 
back to my own personal opinion and experience on this. 


In the -- of course -- with the summer program, if you'r 
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ee D.. "“bonglitez 

Cross-Exam by Evans 
in the highland area, you don't have too much of a 
problem, but it's crossing lowland, wet boggy areas, aba 
give you the real problem. Highland area tends to hold 
ip quite well. There are --.I guess the thing thatvI sée 
is on a summer program,there's a lot of concentrational 
supervision as far as the operators and this kind of thin 
are, more so than in the winter time; and it makes it muc 
more of a tougher operation I think. 

Q Well, would you agree that 
the potential for environmental damage is much higher 


during the summer? 


A Depending on the terrain. 
QO But generally? 
A Generally, I suppose, yes; 


I'd have to go along with that. 


Q Were there any reports on 


those experimental programs? 

A E don't recall: if thank 
there might have been one, but I don't recall for sure. 

Q Are they available to the 
public? 

A Again, I don't really know 
on that aspect, whether they are or not. 

Q Do you agree that there's 
a lack of information on the environmental effect of 


seismic operations? 


A It depends on your back- 
ground, on the individual. Some say yes, some say no. 

Q Well, what would you say? 

A Are you talking summer, winter 
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or what are you referring to, are you being specific, 
Or Are you just generally —-- 

Q I am speaking generally. 

A i think there's a fair 
amount of information available, from the experience 
and this kind of thing, and I don't think that you study 
Lt LTUPrtnNeErs 

Q Well are there reports that 
have been published? 

A You mean specifically 
pertaining ‘to’ seismic, or ==> 

Q Yes. The effect of seismic 
activities on the environment. 

A I can't recall in my own 
mind reports, and this kind of thing on that topic, so | 
a6 0 Say, 2 con't tend Go get involved: in’ ald, the reports | 
and this kind of thing, so I couldn't really answer ae 
one. | 

QO But you're chairman of the 
Land Use Advisory Committee, is that correct? 

A Yes, bit TE ihavera wet of 
hep == 

Q Titealivéathatyp butssureby 
these things would be brought to your attention if they 
were -- 

A yes, but as they say, if 
you have an environmental scientist, or people on staff 
that can look at these things and that is their task, it's 
Noetrup tdenie* Cvevhave‘tonge through everything. 


Q So to.your knowledge there 
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Cross~-Exam by Evans 
aren't any reports on -- 
A Oh, I wouldn't say that, no, 


I would say there probably are reports, but I'm not aware 
of them. 


Q So you're saying, there are 





reports, but you're not aware of them; or you think there 
are reports, but you're not aware of them. 

A For instance sir, you know 
there are studies that have been carried out in relation 
to -- I know of one report for instance where seismic was 


conducted and they studied the vegetation and the effects 











where the seismic was and kind of thing. I'm aware of 
one report, but how many or in what categories, I -- 

| Q Coula you Eind Out - Lor we 

| A Possibly I could, yes. 

| Q I understand you" ll, be 

| appearing again, at the implementation part of this 
Pnquiry’. 

| A That's news to me. 

| Q I'm informed that you're 


likely to be appearing at that time. Is that correct, 


MR. GOUDGE: I have no knowledge 


of That. 


Mr. Goudge? 
| 
THE COMMISSIONER: In any event, 


| Mr. Longlitz is in Yellowknife. He can be reached on the 
telephone, or one can always call him at his office. 


MR. EVANS: Right. Well, I 





wonder if you could undertake to find out if research has 


| 
| been done to this, and provide us with a report. 
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Cross-Exam by Evans 


THE 


COMMISSIONER: Mr. Longlitz 


appeared before the Inquiry last fall, and discussed the 


environmental consequences of seismic lines. He pointed 


out the damage done by some, 


he pointed out how more 


improved methods had resulted in less damage in recent 


years. It was a very helpful and worthwhile presentation 


Sando it sean ene transcript. 


That's: the report, thats 


Mrs hiongqlitz Ss report..to the Inquiry. If somebody else 


had written a report and Mr. 


Longlitz can lay his hands 


on it, I'm sure he will and he'll let us have it. 


MR. 


Mr. Commissioner. 


EVANS: Well, I apologize 


THE COMMISSIONER: You don't 


have to apologize, I'm not blaming anybody; but Mr. 


Longlitz has already discussed this with us at some 


length. 


MR. 


EVANS: I tried to 


read Mr. Longlitz's previous testimony, I wasn't able to 


read it all. As you know I wasn't present at that 


time. 


THE COMMISSIONER: No, I know. 


MR. 


establish -- 


EVANS: What I'm trying to 


THE COMMISSIONER: I just don't 


want to do it all over again. 


MR. 


point. What I'm trying to establish is that there doesn;t 


EVANS: I understand your 


appear to have been a lot of research done into this 


area, and that we don't really know very much about 


the environmental effects. 


Would yqu agree with that 
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Cross-Exam by Evans 


Starvement, Mr. Longlitz? 

A Yes, well as 
I say, it's a personal preference, and I've seen some 
of the reports and I work on what my people tell me, and 
this type Of thing; and to put me on the spot and say 
there's not enough data available, well, I would have to 
go back and discuss this further with the people that, 
Such) people as ALUR ; and various people Like this, who 
are knowledgeable of these reports, and this kind of 
thing, in order to answer your question properly. 

Q So you wouldn't at this 
time like to venture an opinion on whether or not we 
have sufficient information? 

A No. 

Q E I wonder if you could 
outline for me the the DAT em Be one of these 
applications for a pPEermit to conduct seismic, rather 
hydrocarbon operations? Particularly in sensitive areas. 

A Well I guess Lt could 
refer back to my previous testimony and go over that 
again. As you know, under the regulations, applications 
beforeoperations are submitted to the Department of Indian 
and Northern Affairs, these applications are first of all reviewed 
for acceptable information, whether there's enough information on 
there to determine where the program's going to be conducted and 
when, and this type of thing, as per an application form 
which is set out in the regulations; and following this 
then they make a wide distribution, they go to a Land Use 
Advisory Committee, they go to our local field offices, 


which in turn distribute them to the‘local community 
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De “Lhonyeres 
Cross-Exam by Evans 


involved in that particulam program»,,and if sitts inva 
very sensitive area, there may be -- we have a certain 
environmental group in Ottawa, which we may consult with 
on the programs, we have also an environmental scientist 
who also will look at these aspects, on the Advisory 
Committee, of course; and I have mentioned that before. 
The members on the Advisory Committee also represent 

the concerns from their point, and it's on that basis 
then that aopermitsis, drawn up with conditions, in, it 
and the permit is issued. 

Q Now, what procedure would 
you take if it was decided that there wasn't enough 
information? Would you delay issuing the permit? 

A There is that procedure 
mechanism in there, yes. There is such an approach, 


whereby you can have the program go on, with a study 





being documented alongside of it to determine the sehecice 
youn.e@an go: that: route. You can go to the route of no 
programs. There's a number of routes which are open 
within the regulations themselves. There's, as I Say, 
there's a section in there with a six month study. 

Q Has it occurred very often 
that a program has been -- a permit for a program has 
been refused, because there wasn't enough information 
on the environmental damage? 

A There have been -- yes, 
there have been programs yes. 

Q A number of them? 


A I don't know exactly how 


many, I can think of a couple, offhand, yes. 
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Cross-Exam by Evans 

Q Now Mr. Longlitz, I wonder 
if you could describe for me, multiplicity seismic 
operations? 

A Not: am too much detazl, 2 
know what it entails, or what it covers; but to get down 
EO “epeciiics or the thing, of @¢ounse at, gets pretty 
technical. Basically, multiplicity seismic consists of 
a three line pattern cut instead of a single line pattern 
and it's done because you're not able to obtain records 
from the conventional type of seismic which is a single 
line; and as I say I think the lines axe roughly 150 feet 
apart, three lines running parallel with one another; and 
Chen there sc system of shooting on the lines. 

Q Is this a method that's use 
in the north? | 
A It was used in the north, | 
yes, to a degree, but only used, after conventional seisms: 


proved Out that they couldn't pick up) data. iron, 1% 


Q You say “was”, LS) Lt We 
longer used? | 

A I don't believe there's 
ANY. “a Nenwbroposea ls. 

Q Nobody's doing it anymore? 

A I don't believe so. 

Q Is that because of complaints 


of the damaging effect of it on the environment? 

A idon't believe,.soin. I, thin 
the cost factor involved alone, in shooting triple line,i 
comparison to conventional seismic, is a deterrent in 


itself; and I think also the company.that was doing it 
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Cross-Exam.by Evans 


is probably been able to get sufficient records so that 
hel a 
Q You say "the company", was 


there only one company that used it? 


A Yes. 
0 Which company was that? 
A I suppose it's common 


knowledge, it was Shell Oil. 


QO Shell? 
A Yes. 
© Leunderstand an the winter 


of 1973 - 74, when they applied for a permit to conduct 
the multaplicity seismic operations, there were complaint 
from the native organizations and that the approval was 


held up and that eventually a modified multiplicity 





program was approved. Is that correct? 
j 
A Yes, I believe so. 
Q Could you describe that 


modified program? 

A Yes, they tried to Pires 
of all cut down the number of miles that would be covered 
by a conventional type, and this they did; and it was 
also designed to still hopefully try and get sufficient 
records by using this different method, and when there 
Was), --,..,0don't, J. f-bink that. it wasn't. that successiul 
either, they weren't able to obtain the records as well 
as they were on the other programs. You're looking at th 
fashion, they tried two types: a V-pattern off a main 
line, and they also tried a herring-bone style, which is 


a line with a series of V's cutting off it on an angle. 
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Cross-Exam by Evans 
This type of line also is from an aesthetic point of view 
does not -- you don't notice it as much as you notice 
a three-line pattern, for instance, if you're PLVing Jan 
aircraft, because the lines going off to the side if you 
look at it from the end you don't see the one side; and 
then if you look at it from the outside you only see 
a certain portion of this. But I don't think the aesthetics 
were the key factor, and I think it was the fact of 
trying to cut down and minimize the amount of disturbance 
to the land and still able to obtain records. 

MR. BAYLY: Mr. Commissioner, 
perhaps it would be helpful if Mr. Longlitz could use 
that blackboard, and illustrate that. 

A Conventional 
is two-line -- three-line type program, like so. The | 
area, was a series like this, the V portion with a | 
series like this. 

THE COMMISSIONER: What do you 
call that one? 

A That's what I call a 
V-program. 

THE COMMISSIONER: V-Program? 

MR. EVANS: 

Q Did the Land Use Advisory 
Committee take any action to determine the pros and cons 
of this type of operation, its effectiveness, and also 
its effect on the environment? 

A I'm sure that they must. 
I don't recall specifically, but I would expect they 
would, yes. 


Q So you're saying that they 
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| did take action but you don't know what it was? 


| 
I 
2 || 
\| 


A Weil) Pvean't tmecali 


3 | specitically the particular instance, all I know is: the 


4 








rf 
oe) ees ee 


basic of what the proposal was at that time. I was not 


either in Yellowknife at that time, I believe I was up 


heme eia7 jbnuviek . 


Q Well, was it felt in your 


department that sufficient research had been done into 


this to determine whether or not it was a good program? 


A tT belueve that. 1b i ean 


recall, I believe that there was considerable research 


righbethrougkh tojour~A.L.U.R. people. and the nest, in 


trying to figure out why the program was necessary. 


Q Since you say that this 


research was done, but you don't know -- 


A Tm savying,;...'m talking 


~ Basically about the technical aspect of the thing; why 


| 
! 
| 
| 
} 


| 


is it necessary to go to this extreme, say, on a program. 


I think in conjunction with this there was also a study 


proposed, either.in that year or the year after, to go 


along with the program, but then there was a Gubback in 


famas and the stiudy.did not go, ahead, 


Q So there was a study 


proposed but it didn't take place? 


A Yes. That was either that 


year or the year after, I can't be fanart; bur. that 


was only pertaining -- it wasn't,should I say to look 


at -- I think it was pertaining to muskrats. 


confused. 


Q Well, I think I'm getting 


You said originally that there was research 
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done into the effectiveness, and now you say that there 


was a study proposed -- | 


A You said research, and I 
; Ehrough 
believe I said that it was taken back our people in 


Ottawa who discussed the various aspects and what I was 
referring to was the technical aspects to a degree; 
which is the seismic data and information that they -- 
and the réasoning for having to!govto this extremé. 

Q I see. Well, what about 
the effects on environment? 

’ A They were probably considered 
as well, but I don't know that you would look at making 
OuUEtaerepertazon thatrbasi's. 

Q So really, not very much 
has been done into the environmental effects of these 


programs? 


A Well, again as I say, 
there are probably reports on a seismic line itself, 
an individual seismic line being run, which would pertain 
to this as far as vegetation and this type of thing, 
surface vegetation removal, and this type of thing. Now, 
What aréehyiow seherring to intspedi fie = specifically. 
Are you referring to something specific on the line, or 
are you talking generally? You know, it's very hard -- 
is it aesthetics you're looking at? 

Q No, I'm not concerned 
particularly really primarily with aesthetics , I'm 
concerned with the effects on wildlife in the area. 

A You know as I mentioned 


there was -- I don't know whether it-.was that year or the 
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year after, but there was a proposed program to go ahead 
and -- I think there is one going ahead this year as welll. 

Q You think there is a 
program underway at the moment? 

A MT 

Q Well, is this an area you 


think should be studied in more detail? 


A It works on a basis of 
various -- like, we have a group in Ottawa who puts 
together proposals on this type -- as I mentioned earlie 
I believe it's an Environmental Assessment Group 


now; but they do study programs, and put out reports, or 
gather -- have reports done on various topics throughout 
the year, and I think that you have to talk to them on 
what is programs for study and this type of thing. 

Q Okay. Now I believe you 
said earlier that there hadn't been any multiplicity 


operations since 1974, is that correct? 


A I don't know about the 
years here. I know they started up in a year, and then 
they carried forward into another year, and whether ther 
wae a thane: year or not, I dontt recall. 


Q There aren't any underway 


at the moment, to your knowledge? 


A No. 

Q The witness is nodding his 
head, no. 

A Tf there is, as I Say, <2 
not aware of it. 

Q Yes, I'm just asking from 
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that go on that you don't know about. Now, 


| your personal knowledge, I realize that there may be things 
| you just 


discussed Awhotlekt. , that Me dhe Arctic Land Use Research 


program, is that correct? 





| A imentioned it. 
Q Yes, you mentioned it, and 


you said something about it being replaced by something 


else? 


A I don't think I said it was 


0 Well what's it called now? 
A Pm Hct readily Sure, as 
Iisaid, I think it's the Environmental Assessment Group, 


| now, is what it's called: but I don't believe it's called 





replaced, I think they've Changed the name is about all. 
ast0eR. anymore. 


Q Well, what was the purpose 


of this organization? 


A Well, the title was Arctic 





Land Use Research, and they were to look into research 


related to development in the north, I believe that was 


what I would have to work on. 


Q Well, have you encouraged 


them to look into seismic problems? 





t 


A Yes, we've talked to them 
| 
| 


back and forth on it. Because one of their reports is on 


|seismic operations. 


Q They would come to you and 


ask you what needed to be looked into. 


A Yes, that is a common thing 


39 jin preplanning. 


eneaeere So 
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Q Well, this seismic report, 
feo lC eval table or.is it still in =< 

A I believe all of their 
reports are available to whoever wants them, yes. 

Q You said that you were 
encouraging them to conduct seismic research. 

A M-hm. 


Q Now, deciding whether or 


not to Grant 4 permat for seismic work, is any consideration. 


given to native people, who have trap lines and so forth, 
in the area? 

A Yes, I think there's a 
number of things. There was a direct offset to that is 
some of the monitoring programs that were carried on 
where monitors were hired, things along that line, yes; 


and I think that such considerations is not leaving a 


furrowed snowplowed line, and knocking down the banks 
wherever skidoo crosslines were, and this sort of thing; 
yes, I believe there's consideration. 

Q How extensive an effect 
does seismic work have on the land? You know, to cut a 
line through the bush, or whether or not you're above th 
treeline, would you class that as a substantial effect o 
the environment? 

THE COMMISSIONER: Why are you 
asking Mr. Longlitz this? What does it matter whether 
he thinks.it's substantial or not. We've seen seismic 
lines, some of them have caused great damage, some 
appear not to have caused any damage to speak of. 


We've been to the communities, and we're going to others, 
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D. Longlitz 

Cross-Exam by Evans 
we've heard what they have to say about the consultation 
there has been before seismic permits have been granted. 
We've heard what they have to say about the damage 
caused. Now, if Mr. Longlitz has seen seismic lines 


cut through the bush, and he says it's substantial or 


insubstantial, I don't see that that helps me. Certainly 


it's substantial for that twenty feet of right-of-way, 
UnELD TeSfrows wplagain -rit.it does; but I just, don"t 
think this is getting me anywhere, Mr. Evans. 

MR. EVANS: I'm inclined to 
agree with you Mr. Commissioner, and I won't pursue that 
afiy (EuEther Sere indonttesuppose it would, be of, any help to 


have Mr. Longlitz answer that question. I wonder, taken 


from what the Commissioner says, that there are situation 


in which there are substantial effects on the environment). 


Has your organization thought about what we can do to 


minimize the impact? Do you have any proposals to that 
effect? 

A What are you referring to 
here? 

Q Seismic lines. 

A I mean, are you saying 


you've got some other method in mind, that can be done, 
PS cthae what cvou'ter thinking of? 

Q Yes a= 

THE COMMISSIONER: One method 
is not to do them, not to cut them in the bush, just 


forget about them, then there's no impact. —-Thates 


methoc A. You in this paper here, listed some of these 


changes, you were reading from something other than this 
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paper, I thought. I was afraid to say so, I must, have 

lost my place. Here it is here, you said these improvements 
and so forth. Well are there any specific improvements 
beyond those, that are listed at the bottom of page 4 

ORnRG, page) 53 siWelll ,~at you wowld argue. 

A It's very hard to argue tha 
point because if you're talking, say, technique, you're 
talking just one seismic program versus another seismic 
program; and so you can't say that, you "*rrew,” Ws the 
technology of one company better than the technology of 
another) companykeThat ''siwhy, “as 1 Say, it's very hard -- 
like, he’s»xeferring, topcan it be conductea@) from the air, 
or.somethaing dikesthis. I'm certainly notyaware G2 


anything like that at all, as far as my Own personal | 


get the records, unless you get on the ground and conduct 
| 
ae 


opinion is, I don't think there's any other way you can | 
| 


the seismic lines. 
THE COMMISSIONER: But no one's 
suggested that there's a new technology in the offing -- 


A No. There is definitely a 


advances in the sense of the geofoams they use, you know, 
various things along this line, so it is going to be able 


to upgrade their systems and this type of thing, but I 
en 


be : 
| dont ehank there's ‘any change in the sense of not having 


| to -be. om the ground at all, that I'm aware of. 


better stecorducapability. s’You*know} you have the z| 


your previous testimony, with respect to the Territorial 
Land Use Regulations, and now, I understand that there's 


only a thirty day review period, is that -- for applicatio 


MR. ETS Sanit Now, I have : 








| 
| 
| 
| 
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\} 
| | 
is that correct, on a normal application? \\ 
A Yes, on a normal applicatio . Il 
Q Now, I wondered if you 


could provide a more detailed historical perspective on 
why such a short period was established for reviews? 
A I guess basically again, 


all I can draw is that these regulations were drawn up 


prior to my being on the scene, but I can think of some 
considerations offhand that may have been used. Some of ! 
them are that in planning an operation, even I think 
ourselves, when we plan something, we ery ee out an 
expenditure aside, and this type of thing, and we might 

Seti titpoutwulte,some,.time -inv,advance,. type of fthing, 

and to plan operations, and we have to know in a certain 


time that we're going to be able to spend that money : 


too, and I think that that's one of the considerations, 





is that you have -- that you don't drag on making a 
decision on things. You have to know that you're going 
to have some deadline by which you're going to be able 


to know where you're at. I think at the same time thoug 





that, ut iseburlt sinto..a isystem,of preplanning,on the spare | 
of people that were going to spend this money, to get th 

plans in, in advance, so that they would have sufficient | 
information, and as 1 say, there's a built-in procedure | 
in there-to.ask for further information, if you,.don'tt | 
enough. 


So, it kind of sets the example 





now -- I don't know just what all the considerations 
were, really, in setting that time limit. I know, that 


it was discussed, the way you make regulations now is 
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Cross-Exam by Evans H | 
you discuss them with the various people who have concerns, |) 
and it's all their inputs together, so that's why it'd 
be very hard to know exactly what all the inputs were, 
and why the thirty day limit was put on it. 

Q Now, did I take you to mean 
that one of the reasons at least for such a short review | 
period is that the company has decided to go ahead, and 
they've allotted the money, and they'd like an answer 
back quickly? 

A Now they have some idea -- 
they have, let's say, come to grips with an idea of 
where they're going to work, where they want to work, 
PUETELVEhat way, "and that's probably one of the factors; 
and their program is basically based on economics, to 
a degree, and data that they have to get out, and they 
would have to have an answer. I think back to my own | 
personal experience and operational -- government | 
operations, for one thing, and I can think back in my 
own experience of government not making a decision, and 
RHehtnk ehat’ thaws probably one of the reasons that ther 
was some time limit put in there. Why there was a thirty 
day, I couldn't really say, but I know probably if I was 
on the other side of the fence," that I"would’ sure want 
a decision made by some date and deadline, because it i 
gets to the point where you don't have -- you know where | 
you're at, it's pretty bad. Especially when you're | 
planning an operation, and with the cost involved, that 
you find out from these programs, for instance. 

Q Well you mentioned that 


this was the general procedure, but..it wasn't -- that there 
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Cross-Exam by Evans 1 


were exceptions, is that correct? 

A Well, in the regulations, 
there is a delay mechanism, in the sense that you can 
declare six months study, or once you come over the 
tihinbylidaysesevyes: 

Q SOo-you could, in other 
words, tell them they had to wait while you conducted a 
six-month study. Is that done very often? 

A Not very often, it has been 
done, yes. But not very often. 

Q Well, do you think, as a 
general rule, that thirty days is long encugh to review 
these applications? 

MR. MARSHALL: Mr. Commissioner, 
if I might interject, surely this isn't a review of the 


manner in which the department that's charged with the 





responsibility under statute issues permits to do seismid. 
I hesitate to interrupt because it seems to me that my 
learned friend is generally not getting the sort of 
answers that he wants; nonetheless, we could go on this 
vein for some time, and I don't really think that it 
advance the work of the Inquiry. 

THE COMMISSIONER: Well, I agre 
with you. What use is it to me to know whether Mr. 
Longlitz thinks thirty days notice to all concerned is 
sufficient notice. 

MR. EVANS: Well, Mr. Commissioner, 
I'm again trying to establish a point I guess that I've 
hammered away on a number of times, and that is that 


not only do we not know enough about conditions -- the 
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Cross-Exam by Evans 
effechahat these) activities are ‘going to ‘have, puttenae 
the decision process is hurried, and there is an oppor- 
tunity to even isolate the need for further information, 
and thats thexpomwite tl "m trying sto makew Nowy gifess 
I would agree with you that that as’ kind of peripheral 
to your terms of reference. 

MR..2 “BAN GY $ I note that it is 
peripheral, Mr. Commissioner. I think it may be helpful 
if Mr. Longlitz can say whether he thinks that's enough 
time to do the job that he's faced with, and that is 
in no way poking at the government or anything, he's got 
thei job.tto) dowand he's: mm thelbést position to tell us 
whether: ab sidaet cult todo that. 

THE ‘COMMISSIONER: I'm not | 
concerned whether the evidence is likely to show that | 
the government has done something that others might think 
should not have been done. It's a question of vette vee 
I just don't see -- to determine the periphery of what 
we ought to be examining isn't easy, and I don't want 
to exclude anything, that may in the end turn out to be 
helpful, but if we go on and onvnee Long latez Pony ingeo 
obtain information from him which for the most part he 
doesn't seem to have, opinions he is either not qualifie 
to express or unwilling to express, and covering ground 
we have heard before. I've heard about these seismic 
lines, in the villages, all up and down this valley. 

I've had exhibit after exhibit introduced, in hearing 
after hearing in the communities, which the people say 
shows that they don't get any notice, there isn't enough 


time; thatoften they only receive notice that someone's 
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Cross-Exam by Evans 
applied for seismic line after the bulldozer already in. 
PaaS -hoeNOtuwog -6O.0G swith Mr. Longlitz, but 1 "ve 
certainly been given a lot of evidence on the subject, 
and I don't know that it's helpful to me to hear any more 

MR. EVANS: Well, Mr. 
Commissioner, that's precisely the point I'm trying to 
make; that ..there isn't sufficient notice, I think that's 
obvious, and that people in the communities often don't 
get ja, Say. 

THE COMMISSIONER: The people 
in the communities have told me that, they're the ones 
that claim they didn't get the notice; to have Mr. 
Longlitz express an opinion on it doesn't seem to me 
to be very helpful. We had the best evidence which is 
people who claim they didn't receive notice. | 

MR. EVAN: I imagined that you | 
received that evidence but I didn't know as a fact that 4 
you'd been told that by people in the communities. | 
Therobher,point that I'm. trying to make is that =—- lang 
forgive if I'm giving evidence, I don't intend to, 
because these are things that I wish to ask Mr. Longlitz 
about, but that the process appears to be that it goes 
through his committee and they make a decision, and at 
the same time, the people in the community are making 
a decision; and the people in the community don't have 
any technical information at all, or any way to really 
understand what's happening; and I'm suggesting that 
a better process would be one where it went through 
his committee, and after they'd made a preliminary 


finding, then it went to the people.in the community, 
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Cross-Exam by Evans 
and they were advised as to the technical aspects, and 


then they could have an input; and then it goes back to 


Tie COMMTS STONER :) > Aldi aioe. 


| 
| 
| 
| 
his committee to make a final decision. 
Well now -- | 

MR. EVANS: And maybe I can ask | 
Moy, Uongdetzeto comment one thathiicThat's where. iT'm ae 
toumeadi ‘the Ingquiny,.Mr. Commissioner.» L'mnot’ maybe 
getting theres =— 

HE” COMMESSTONER: CAI Yraghts 
let "sharttver ahprayer’ thatine ones objects; andilet's ask | 
Mr. Longlitz for his comments, and see if that gets us 
Ove meat. 

MR. EVANS: Well that's where 
ifwei been: tryangt tergoran the last fiverorstenvmainuites, 
and I realize that I haven't been getting there very 
fast. 


MR. MARSHALL: Shall I leave 





fori duncht now? 


MR. EVANS: Well you have my 


permission, Mr. Marshall, if you wish. 

THEReCOMMISSEZONERsanmWell, Letts 
settle down, and now that we -- well, you heard what 
Mr. Evans said, what do yourthinkiofr that? 

A Well, I thin 
personally, one thing he may have been alluding to is 
there have been amendments to the regulations circulate 
through the councils and various groups in the Northwest 
Territories, and there is some indication to a 42 day 


period as compared to a 30 day period; and this may be, 
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Cross-Exam by Evans 
although I don't know exactly again why the deadline, and 
I mentioned it earlier on, why the deadline is put in 
iieLe, WuL . suspect. that ‘that’s part of it, is*that they 

want to extend the period to allow for further 
input from the communities and this type of thing. That' 
understood. There is one thing I will say though, that 
in the present system, the applications do reach the 
community; we make sure of that, and we also make sure 
that we do have a response back from them, before the 
permits are issued; and that there may be confusion as 
to whether an operation has gone on, or whether it is 
going on, and the permit is issued, and this type of 
thing, but I think adn the past, farther back, when the 
program was first getting established, there were 
indacacions of that; but’ Il think “that “recently and “in 
recent times, that I think that -- I don't know of 
locations where this has happened; but in each case ther 
may be, there may have been a problem or something like 
this, but normally, that's the procedure, is to make 
sure that the comments are in from the communities as 
well. Now, you're suggesting a different procedure, 
I'd have to look at the time constraints and everything 
on it to see how we'd be able to work the thing in. 

MR. EVANS: Well, obviously it 
would take longer, but 18 it “true, that under the” presen 
system that the evaluation goes ahead Simultaneously, 
in your office and in the community? 

A Tes: 


THE COMMISSIONER: I think tha 


doesn't that pretty well cover the ground, that we -- 
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Cross-Exam by Evans 


MR. EVANS: Yes, it does. i: 


have one further question, in’the area, that I wanted 
to vask Mrw bongl itz. 

Now, when it goes out to the 
community, is that the nearest community to the operation 

A That depends. Some of it's 
based on the hunting and trapping areas, some is 
based on our local people's understanding in talking to 
the communities. I think of an example, of when it was 
offshore there, I think all three communities 
were Involwedm) There's no such thing as you're cutting 
one and getting the other. I know of applications that 
Were isenehte one; rehewisaid ithiis disnt /our eared, and they 
Seniggreyback. | 

Q So 1t's conceivable that | 
the application would be sent to three or four or even 
more communities? | 

A Yes. There's no discretion 
to, Limiting »the -thangs . 

Q The only other thing that 
I wanted to raise was in reading over your testimony, 
previous testimony, there appreared to be a number of 
things that you were asked about, and you said that you 
didn't have the information. Now, maybe I can discuss 
this with you later, but I wonder if you could undertake 
to provide that to the Commission, information as to 
prosecutions, and security deposits, and things of that 
nature. Would that be in order, Mr. Commissioner, for 
me to discuss that privately with -- 


THE COMMISSIONER: Oh yes, by al 
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»._Bonglitz 

Cross-Exam by Evans 

Cross-Exam by Gibbs 
means. 

MR. EVANS: Okay, rather than 
taking any more of your time. 

THE COMMISSIONER: Right. 

MR. EVANS: Okay, thank you 
Mr. Commissioner, I haven't got any further questions. 

3 THE COMMISSIONER: Well thank 
you Mr. Evans, and don't let me dissuade you from pursuing 
the line questioning you think you ought to. You 
certainly haven't been dissuaded so far. 

(LAUGHTER) 

I don't want you to get the 
feeling that you're being singled out for special 
treatment. | 

MR. GOUDGE: Mr. Gibbs is next | 


for the treatment. 


CROSS~EXAMINATION BY MR. GIBBS: 





Q Mrs Lengivt2, “you re not 


here to either praise or condemn seismic operations, I 


take it. 

A Yes “that's iri9g hey 

Q You're just here to narrate 
what happened. 

A Yes. 

Q And what you narrated was 


a normal exploration in a new exploratory area? 

A Yes. 

Q That it begins with large 
grid seismic coverage, with the lines a long way apart 


and the shot holes a long way apart.- 
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De. Lemont 
Cross-Exam by Gibbs 
A Yes. 
Q And then that's usually 
followed up with more detailed seismic work? 
| 


A Mes é 

Q And that's frequently 
followed up with drilling, if the seismic shows there's 
some prospects? 

A Right « 

Q And that again is frequentl 
followed with more detailed seismic so that you can 
marry the seismic to the drilling results? 

A Yes, that could be one. 

Q And in due course, the 
amount of seismic activity reduces and the drilling 


activity increases? 


A Yes. 

Q And that's the stage you're 
at now in the delta area? 

A To a degree yes, I think 


that we saw now a recent drop-off in drilling as well; 
the activities, of say, the seismic activitiy increased 
in '72 - '73 season as well the drilling, and then there 
was a continual drop-off, and this year I think we saw 
a further drop-off in the drilling, and of course seismic 
dropped off considerably. 

QO And that's what you expect 
in any exploratory area? 

A I believe so, yes. 

THE COMMISSIONER: Well, when 


Mr. Gibbs says that you expect all of- this, are you 
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Cross-Exam by Gibbs 
familiar with any other exploratory -- | 

A When I think 
back in the northern Alberta area, which I looked at 
briefly on my own, yes, they are similar. 

Cane Fund ou may now see some 
more continued activity offshore, but you would expect 
more seismic activity offshore than on land, in the 
future? 

A T “think -that“e Ys’ such 
a complicated --~ one of the things I think I pointed 
out in my presentation was it seemed to be such a 
complicated field, that 1t"s very shard “to really prophes ze 

which way they're going to go, whether offshore 
or onshore, I think it's basically determined on the 
wells that are drilling and this type of thing now, 
because that seems to move. 

MR. BAYLY: Mr. Commissioner, 
that may be beyond his compe BENCey and something that 
Mae) "Gibb “s ‘clients could tell. 

MR. GEBBS: Werk, 1 
expect if the witness doesn't know, he'll say so. 

THE COMMISSIONER: 

Mir. Horstaeia did cover thet. azndéa: 

MR. GIBBS: And in every case 
Mr. Longlitz, ministerial approval or departmental 
approval is required before the program is carried out? 

A Yes, on all 
land use operations. 

Q And now at least, in every 


case, there is some supervision of the program while it's 


being carried out? 
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Cross-Exam by Gibbs 

Cross-Exam by Goudge 

A Yes. 

Q And there is a subsequent 
inspection after the program is completed before the 
Operator is released of his obligation, and gets his 
security deposit, or whatever it is refunded to him. 

A @ Yes, if there's a security 
deposit, he will get it. 

Q To repeat the Commissioner, 
I think I'm repeating him, the only alternative is not 
to have any seismic at all, or carry on this supervisory 
process? 

A If you're talking basically 
of seismic there, if you're going to get the records 
and that, you'll probably have to go that route yes. 

From my own personal knowledge anyway, which is 
very limited. 

Q I imagine from your | 
experience you can follow the next step and say. without 
seismic activity you're not going to get the wells? 

A IT believe so, yes, that's 
quite true. 

Mres GIBBS (That's alh, thank wo 

THE COMMISSIONER: Mr. Marshall. 

MR. MARSHALL: No questions, sir 

THE COMMISSIONER: Mr. Goudge? 
CROSS-EXAMINATION BY MR. GOUDGE: 

Q Mr. Longlitz, you've shown 
us a drilling pattern of seismic in the delta and offshor 
over the last five or six years. ‘Ipg@ake 16 you'd agree 


that while seismic may be necessary for wells, a variety 
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Cross-Exam by Goudge 
of techniques could be used for seismic operations? | 

A THGre 18 a Variety of 
techniques used. I think that this is dependent on the 
company and what kind of coverage they want, depend on 
their shot point spacings, various things along this 
line. It's a technique which each company sets up 
individually, and it's set up on what they expect to find 

Q And a variety of equipment 
is available for use to do the variety of types of 
seismic? 

A Yes. 

QO And, some of the equipment 
is presumably of lesser or greater environmental impact? 

A Yes, I would say, in that 
sense, some takes more preparation than others. 

Q The lighter the equipment, 
the less the environmental impact, in general terms? | 

A Lighter the ground bearing 
pressure, sounds like more -- 

Q Ves, OO CiiaG, ne sien ot 
simply a question of no seismic at all, or seismic. There 
are gradations within seismic, when one looks at it from 
the point of view of environmental impact? 

A Yes, I guess I'd have to go 
along with that. 

Q Now, you've shown us a 
seismic pattern, that peaked I think you said in the 1972 
"43-year. “Ts that Correct? 

A Yes. 


Q And you've shown us a grid, 
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that began with widespread seismic lines, and then began 
to focus. Those seismic patterns are carried out as I 
understand it by a variety of independent companies. Is 
that’ so? 

A You mean, not the actual 
construction of them, you mean =~ 

QO I mean the actual seismic 
work has been carried out over the past six years, that 
you spoke of, by a variety of independent companies? 

A Yes’. 

QO And each company maintains 
unto itself the information it receives from seismic 
operations? 

A They may maintain it, they 
may wish to sell, and this type of thing. 

Q Yes. Seismic information 
is in the first instance private property, which seismic 
companies may or may not sell, as they wish. 

A The other thing is that 
maybe I should have mentioned, is that it's not necessary 
that one company will be responsible for all the 
seismic; it may be a conglomerate that'll go together 
to get the information. 

Q Yes, I understand that. 
But if one company wishes seismic records for an area 
that it has not tested, but another company has, it 
can either do the work itself, or purchase the results 
from the previous seismic operator. 

A PE Mshat vs the only -=o1k 


they feel that the data that was received was good -- ho 
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Cross-Exam by Goudge 
donyoumsaypitsssnwasedone! an aymanner that they»can! reali 
drawiOnea ts: 

Q Yes. They may well wish 
to do their own in any case, even if they could purchase 
the predecessors results. 

A Yesso 

Q Son isn dt at Hainhito sayy tha 
even though you've shown us a grid, there is no 
guarantee that any area for which there's been seismic 
work shown in the past, will be empty of seismic work 
in the future? 

A No, I ithink it, —<- my own 
opinion would be on that, is that you have a certain 
amount but in order to drill a well or something you're 


going to probably want to go in and be a little more 


specific yet. 

Q Well, let me suggest to 
you that just because there's been seismic work in one 
area in the past, there very well may be even more seismic 
work in the same area in the future, depending on for 
example, new companies wishing information for that 
area, new technigues developing to do seismic work, and 
that, kind of thing. 

A I think I would have a 
little trouble in really answering that one, because I 
don't really know myself how much a company will rely on 
other people's data, and if they do indeed rely on that 
to a great degree, you may see other seismic, and it may 
be only a very small short pattern. 
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Cross-Exam by Goudge 
perhaps pressing you unfairly beyond the extent of your 
professional knowledge, but let me suggest to you that 
you can agree with the general proposition, that merely 
because there's been an apparent decline in seismic in 
the areas you've shown us on your maps over the last 
three years, there is no guarantee that there will not 


be in the future an increase in seismic in that very 


area. 

A Yes, I guess I would have 
to agree with that. 

Q And some of the reasons 
that might entice an increase in that seismic -- in 


seismic in that area, include the development of new 
seismic technology, the desire of different companies 
for information on the same area, or perhaps a rise in 
the price of hydrocarbon products, making previously 
uneconomic areas worthy of new looks. Do you agree that. 
all three of those reasons might result in increased 
seismic activity? 

A Yes. There are more, too, 
I think, than what you have mentioned there. 

QO Would you care to add any? 

A Well, I think that when th 
leases and this type of thing which are issued in the 
beginning may come up on a land sale or something like 
this, then of course, then of course that I think is 
when you probably run into some interesting pictures in 
development, in buying and selling of information, and 
various things along that line; which could then bring 


on...a flourish . of seismic, yes. If.the data.is not 
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Cross-Exam by Goudge 
available that the people want in that particular 
area. 

Q Again, I may preface this 
question by saying it may stretch your professional 
competence, and if it does please say so, but in your 
opinion would the building of a trunk line increase 
seismic work in the area? 

A I really couldn't answer 
that one. 

Q In your evidence in chief, 
Mr. Longlitz, you refer very briefly on page 3, to the 
Caribou Hilis >Sunmer*Sersmac Program, in 1972-73, I thin 
That was experimental in nature, I take it? 

A Ddidn "© que catch char. 
sorry. 

Q Sorry. «On page 3° of your 
evidence, if you'll look near the bottom of the last “7 
paragraph, you talk about one summer seismic project 
conducted in -thewCaribou®Hsils' an July = August of '72. 

A Yes. 

Q That was an experimental 
programy I¢think you said. 

A Yes. 

Q What were the results of 
that summer seismic program from an environmental point 
of view? 

A T*don't recall the exact 
results of the program, all I know is my personal 
experience when I was out on the site, and I briefly 


SuGclLineadecrnat cecarlicer*herewain that I found that on the 
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Cross-Exam by Goudge 
high dry land there was not a problem, and on the lowland 
area you got into a problem of crossing wet boggy areas, 
and this kine OL thang, which created more disturbance. 
Those were some of the problems with the summer program, 
although in the high and dry areas, it was almost difficult 
at times to tell where the vehicles had travelled. So 
it's the kind of thing that a summer program basically 
seems to be designed around the terrain that you're 
working in and this type of thing. 

Q I see. Your view then 
would be that summer seismic is permissible if carefully 
done and on high dry ground? 

A Yes. ~t ‘think’ I’would “go 
along With that. 


Q Taking the delta area, is 


it’ permissible on” any Other” or == 

A —f think then, --it"sgetting 
pretty tough. It depends as I say on the surface of the 
particular site, what it's capable of supporting. If you 
stay in a fairly low, general low area, you could find 
a high percentage of water content, and if you get into 
that you're going to be in trouble. 

Q Yes. Now, in your evidence 
in chief, you indicated that you were referring insofar 
as offshore seismic is concerned, only to land based 
operations. 

A Yes. 

Q I take it that's because 
your particular branch of government does not deal with 


other kinds of offshore seismic? 
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Cross-Exam by Goudge 

A Mises sot. ONT, 

Q And I take it the other 
kinds are seismic from ships, basically. 

A Yes, you have marine 
seismic. You can have also, a program run completely 
on the ice in the wintertime. 

Q And that is not your 
responsibility? 

A No; Lt “ey note Le Ss not 
a land based operation, as such, really. It's based 
completely offshore. You might have -- the way I guess 
maybe I could explain that this way, is that if you had 
an Operator or contractor say out on the ice, shooting 
a program for one company who was land based, he could 
in shooting his own program, shoot a program for somebody 
else out on the ice; and that would not be governed by 


the land based portion. 


QO Who regulates that? Do you 
know? 

A No, offhand: 

QO You don't know? 

A We would -- our fellows 


would certainly be flying over top and looking at things, 
but really, we wouldn't have a permit system on that 
outlying particular program, no. 

Q Well, dealing with your 
land use permit operation in general terms, you've told 
us in the past that it deals with land use operations 
on federal land north of sixty. It doesn't deal with, as 


I understand you regulation of activity on commissioner' 
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Cross-Exam by Goudge 


land. 

A No. 

Q That there is a Separate 
Territorial Government regulatory mechanism for that land 

A Yes. 

Q I take it from what you've 
just said that your permitting operation does not deal 
with totally offshore developments. Is that so? 

A Yes. 

Q Let me ask you just for 
my Own interest, in terms of a construction operation 
across Shallow Bay, is that something that your operation 


would be concerned with? 


A Construction operation -- 
Q Keross Shallow Bay. 

A I don't quite -- 

Q Well, the specific project 


is a pipeline across Shallow Bay, would that come within 
your jurisdiction; OF 1s that an offshore operation? 

A ii Eine you're talking here 
in terms of things that there's been no cut and dried 
policy yet,as to how the thing's going to be handled, sa 


I could not even comment really, on that. 


Q Man-made islands fall withi 
your Jurisdiction? 

A Yes, usually they're 
supported ky land based. 

Q I take it though that your 


Operation does regulate all activities on land; obviously 


things like drilling activities on land are regulated not 
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Cross-Exam by Goudge 
by the lana use operation, but by another facet of the 
Department of Indian Affairs. 

A BOUn. 

Q Both. I see. What about 
Water Dasedvactivities on land, af I Gan put it that way. 
inland water activities, from boats? Is that something 
that's. of “concern? 

A Usually, if you've got an 
inland activity, it must have a base onshore -- 

Q And provided it's based on 
land, it's a land base, it comes under your jurisdiction? 

A Yes, and there are al ations 
in that which also apply as well. 

Q Right, I understand that. 

Now, as part of your land | 

use regulation operation, I take it it's been incumbent | 
on you and your people to engage in regulation on a year | 
to year basis, with companies involved in continuing 
activity , in the valley and in the delta. Is that so? 

A Yess 

Q And I take it that involves 
a year to year inspection process of activities of the 
same company in some cases? 

A It's not necessarily a 
year to year thing, the permit system allows for a permit 
issued for two years, with an extension of one year. 
The inspection and enforcement team does not necessarily 
just base it on a year, they will follow the program righ 
along. They don't necessarily -- 


Q They follow the same progr 
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DUAAY 2, PLC. De GONG Lite 


Cross-Exam by Goudge 


from beginning to end. 

A Right, and it"s a basis GE 
you know, how often and what the activity is, and when 
you're going to go out and inspect it, and this type of 
thing. It's, you know, and what you expect to find, and 
this type of thing. 

Q Well, let me explain to you 


the problem I'm interested in, and I realize that you're 


here obviously only in your personal capacity, and giving 


us your best professional opinions as an individual. Is 
there a problem when you have inspection of an ongoing 
project, that takes some time, perhaps two years, with 
the inspectors of the project becoming too closely 
involved with, or acquainted with, the people they're 
regulating. Is that a problem area? 

A We try to use a -- what 
you'd call a rotation program where you don't -=- you 
can put two different inspectors. One might do it one 
time, the next time the next fellow will come along and 
do it.’ That way you get uniformity of application, and 
get into a rotational basis, which gets away from that 
very thing you were -- 

Q It see. SO you ensure an 
objective and arms length relationship by using rotation 
of your inspectors? 

A Yes. We work at that, as 
I say, it depends on staff turnover, holidays, various 
things along this line, which will interfere with that 
of course, but as a general rule, yes, that's what we 


try and do. 
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Wen 2, tk, Ds * LOnGilts 


Cross-Exam by Goudge 


@) I see. You as well referred 
in answer to Mr. Evans, to the research function, or the 
monitoring function perhaps that may be available to you, 
and let me ask you in general terms whether the inspection 
operation that you're familiar with requires a research 
backup to assist it. 

A How do you -- which way do 
you mean that? 

O Well, let me suggest this 
to you, that it is desirable that the inspection function 
that you're involved in, have behind it the research and 
monitoring capability so that monitoring can go on for 
those activities which are being regulated. 

A Yes, I think that in a sense 
is built into the system in that the reports thee’ aie 
by the Inspectors do end up right through to our head 
office, and on the basis of that then they may be further 
evaluated, and requirements come out of them. 

Q And the evaluation is done 
by what I might call the research and monitoring group? 

A Reoirt. 

Q I take it sir that you'd 
therefore be in favour of a coincidental increasing in 
the research function, when an increase is required in the 
size of the inspection operation. In other words, if you 
get development that requires an increase in the forces 
used for inspection, you as well need an increase in the 
forces available for research ? 

A Yes. 


MR. GOUDGE: - Thank you. Those 
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Cross-Exam by Goudge 
are all the questions I have. 

THE COMMISSIONER: Re-examination? 

MRI GBAYLY? ai haverno 
re-examination, Mr. Commissioner. 

THE COMMISSIONER: Well, thank 
you ,COMrie@ionglitz .cois certadnilyvappreciate, your! coming, 
and I, and all connected with the Inquiry, want to thank 
you for preparing these maps and slides which offer us 
a comprehensive picture of seismic exploration in the 
area. We really found that a graphic and most helpful 
way of learning what has gone on, and I hope that we do 
| see you again as a witness, and I take it it will be at 
| Yellowknife, later in the spring. At any rate, thank 
| you very much. 

WITNESS LONGLITZ: Thank you. 


{ 
| 
| (WITNESS ASIDE) 
{ 


MR. "GOUDGE: Sir; it*s twelve : 
fifteen, I wonder if we might now break for lunch, rathe 
than embark upon the reading in chief of the next panel. 
THE COMMISSIONER: All right. 
MR. GOUDGE: It would have to 
be interrupted in any event. 


THE COMMISSIONER: Let's 


adjourn then until one thirty? 





suggest that Mr. Commissioner, because if possible I'd 
"Like, tOscomplete == 

THE COMMISSIONER: Excuse me, 
order please, I want to hear Mr. Bayly. 


| 

| 
MR. BAYLY: Yes, I was going to 
| MR. BAYLY:. —— I'd like to 

| 


——— 
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| complete the evidence of Mr. Monaghan, if we could, as 





2| he has meetings tomorrow and the next day in Yellowknife 


and Fort Smith, and if we*did “start at ‘oné thivty jp rthat 





| 

| 
a| might be possible. 

| DHE (COMMISSIONER 'Al Peright; 

| and counsel might consider whether they would wish to sit 
7 tonight, if that would enable us to move along. We have 
if a community hearing tomorrow fight, but we could sit 
| Thursday night as well. At any rate, you people might 
4 discuss that, and see how -- see if a consensus develops. 


We tl Dead cutner tone tehbrty:. 


12 | (PROCEEDINGS ADJOURNED AT 12:15) 
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H. Monaghan 
In Chief 


(PROCEEDINGS RESUMED AT 1:45 P.M.) 

HUGH MONAGHAN, sworn 

MR. BAYLY: Mr. Commissioner, 
before we begin with Mr. Monaghan, I have listed earlier, 
about a week ago, a report by Messrs. Simmons and Barry , 
entitled "Oil Exploration and the Banks Landers", a 
report of the Canadian Wildlife Service, 1973, and I 
have here as well, a report of the Northwest Territories 
Game Management Division of the Government of the 
Northwest Territories and it's called "The Fffects of 
Oil Exploration Activities on the Caribou, Muskox and 
Arctic Foxes on Banks Island", and it's designated as 
appendix two to the report earlfer referred to; and if 
anybody wants to see that, we have a copy of it. It's 
dated October, 1970 -- November, 1971 but that doesn't 
reflect when we got it. 

DIRECT EXAMINATION BY MR. BAYLY: 

@) Mr. Monaghan, before we 
begin with your evidence, I understand that you adopt 
and rely on the statement that was read into the evidence 
by .Mr...Longlitz when he first appeared,as regards to 
Government employees and the giving of their evidence? 

A That he Correct, (Gir. 

Q Could we turn to your 
curriculum vitae and would you go over that for the 
Inquiry? Mr. Monaghan has been sworn, sir. 

A I received my elementary 
and high school in Saskatchewan and graduated in 1963, 
received a Bachelor of Science Degree, majoring in Zoolog 


from the University of Alberta, graduation in 1968. As 
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H. Monaghan 
In Chief 


to relevant experience, I began in 1965 as a technical 
assistant at the University of Alberta, then began work 
in 1966 - 1968 as an Area Game Management Officer, Fort 
Simpson. September, 1968 to August, 1969, as Regional 
Game Management Officer, Fort Smith -- August 1969 to 
June, 1974, Supervisor, Big Game Management -- June, 1968), 
sorry, June, 1974 to present, Environmental Coordinator. 
With the exception of the summer 
employment in 1965, all of these positions have been 
with the N.W.T. Game Management Division which was 
transferred from the Federal to the Territorial Governmen 
in 1968 and became the Fish and Wildlife Service in 1975. 
Within the latter role as 
Environmental Coordinator , I represent the Fish and 


1 


Wildlife Service on the N.W.T. Land Use Advisory Committee, 





and Technical Committee of the N.W.T. Water Board, the 
Arctic Waters Oil and Gas Advisory Committee. | 
I should perhaps mention that 
my representation in the Land Use Advisory Committee was 
prior to assuming my current responsibilities and actuall 
started with it when it was formed in 1971. 
Professional affiliations -- 
a member of the Wildlife Society, and a member of Panels 
nine and ten of the Canadian Committee for the Inter- 
national Biological Program. 
O Mr. Monaghan, I wonder 
if we could turn to the first page of your evidence and 
if you could present that evidence to the Inquiry, please 
A Ves fiteirns ain this sesume 


of the impact of seismic exploration-on wildlife, I will 
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H. Monaghan 
In Chief 


review the data that are currently available on the sub- 
ject, outline what data are required to regulate the 
activity to protect wildlife and indicate the manage- 
ment procedures that can be recommended at this time. 
These comments are restricted to terrestrial mammals, 
including ‘some*oE"the -aquatie*fur bearers, “As 1 *am 
concerned primarily with those species. 

The direct impact of seismic 
exploration on wildlife is managed by the Department of 
Indian and Northern Affairs by the Land Use Regulations. 
The Land Use Advisory Committee provides recommendations 
to the Chairman who has the authority to issue the permit 


authorizing the program. 


The Fish and Wildlife 


Service has a mandate to manage only indirect impact of 
industrial activities. Any direct impact that occurs 
as a result of the various components of the seismic pro- 
gram, which may include the following: 
Aerial reconnaissance of the proposed program. 
Movement of the equipment and camp into place. 
Surveying of seismic lines. 
Clearing of the cutline (that is,if in the treeline)}. 
Drilling the shot holes along the seismic lines. 
"SROotiIng’, that is blasting and! recording’. 
Vehicular traffic by the various crews, that is 
surveyors, drillers, etc.) 
Air and/or ground support to the seismic party pro- 


viding their resupply and crew changes. 
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BH. Monaghan 
In Chief 


iow, Sir, to look @t* what’ is 
currently known about the impact of seismic exploration | 
on wildlife. In reviewing the literature pertaining to 
fur bearers, it quickly becomes apparent that there is 


very little directly related data available. Urquhart, 


Lol, eae Sor nie Nowe. Fish and Wdeeife Service, 


Carried out a study of the impact of oil exploration on 


Banks Island between 1970-1972. Based on limited observation 
of disturbance during capture attempts of fox dens and 
similar experiences by Speller, Urauhart felt that, 
"When natural food is abundant, denning foxes can 
withstand the high level of temporary harassment at 
the den site". 

There is, however, no quantita- 
tive data on which to base this statement. | 

In an attempt to determine the | 
degree of association of foxes with seismic camps, Urcu- | 
hart collected resighting data on marked foxes. He noted 
that the camps would hold the foxes in the vicinity, 
temporarily, and stated, 

"the effects on the population, so far, appears 
to be negligible". 
at Leastin- Years’ “oF ‘haigh ‘fox population. 

I am not aware of any data in 
the literature which permits an evaluation of the impact 
of seismic exploration on other carnivorous fur bearers. 

THe possibility of direct "dis= 
turbance to semi-aquatic species of mammals, in 


particular, does exist as a result of blasting. This 


concern has been raised repeatedly by the residents of th 
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Mackenzie Delta. Martin, 1973, of the Fish and Wildlife 
Service, carried out studies in conjunction with conventiona 
seismic Programs. She obtained no evidence to indicate 
that the integrity of pushups had been affected, nor 

that there was any physical damage or direct mortality 
tohthe muskratseasia xnesultoof) the program. 

However, this experiment cannot 
be considered as providing conclusive evidence that there 
was no negative impact, due to the limitations of the 
study. Destruction of pushups by machinery working 
on lakes and sloughs has occurred. The degree of this 
destruction and the effect of it on local populations 
is not known. 

The potential direct impact of 
seismic programs on large carnivores (black, grizzly and 


polar bears) results from conflict between bear and man 


at the campsites, disturbance of the den site and harass- 
ment of the bears by aircraft. 

Although most of the seismic 
programs are conducted during the period in which black 

bears 

and grizzly’are in the dens, a period of overlap does 
exist when the grizzlies are ac tive in the spring. It 
is known that grizzly bears react strongly to disturbance 
from aircraft, (McCourt et al, Surrendi and DeBock). 
The data are largely a result of incidental observations 
and far from complete. The same is true with polar bear, 
although, again, the chance of disturbance from seismic 
related support flights is probably not great at this 
time, aS most programs are land based. 


I am not aware of any data that 
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1 indicated the degree of disturbance that will be tolera- 
ted by grizzly bear or polar bear in the vicinity of 


3 their dens, that could be used to adequately mitigate 





4 against potential disturbance of seismic programs. 

5 Incaddibzon;vat thisstime, 

6 | there are currently no effective deterrents to avoid 
1 bear - man conflict other than man avoiding areas fre- 





8 | quented by bears. 

9 To comment on the data available 
10 relevant to the impact of seismic exploration unuglates, 
ll] it is necessary to review the various forms of disturbanc 
12] that couldwoccur asa result of each of the activities 


ily 5} associated with the program. These are, the cost to the 





| 

| 7 . . ° 
14/ animal of reaction to presence of seismic lines and 
accessbinanl seand) potential | disturbanecesresultings from | 


16 vehicular traffic, air traffic and noise associated with 


| 
17 | blasting. | 


ms Urquhart provides some relevant 





19 | information on caribou from the study on Banks Island. 
20 These caribou are considered to be an integrated species 


2h between barren ground and Peary caribou. He made ob- 





22] servations of the reaction of the caribou to seismic 
23 releted schevitieseduringatherfadlief 197064 Itashould 
24\|| be noted that there was no provision made for the use 


25. of exploration equipment in experimental situations. 





Rather, the observations resulted from chance encounters 


| 
| 
‘| between caribou, the equipment, camps and seismic lines. 


28 | His observations indicated there 
1 

29|!| was a limited reaction to the presence of the camp. 
| ¥ 

20 


Caribou seldom approached within two-miles of camps located 
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in open areas during the day. However, they did approac 
clisem during thei nights! iin hilly areas, they appeared 
nearer the camps, probably due to-hills -=- probably 
because the hills masked sounds and smells. McCourt 
et al, noted only a very local avoidance of an inactive 
camp on the mainland. Caribou passed within 200 yards. 
Urauhart also noted variable 
but limited response by cari -- I''m sorry, caribou ‘to 
the approach of seismic equipment. 
"Reactions varied from running off at the sound of 
the vehicles to passively watching the vehicles 
pass Withih! one’ half’ mile’ -or less”, 
Urquhart's observations however, 
were made primarily during the rut when response to 


disturbance may differ considerably from other seasons. 


Slaney, 1975 commented on the 


reaction of Peary caribou to vehicles and blasting 
associated with the program on Bathurst Island. However, 
the data was limited and inconclusive. 
Urquhart indicated that the 
reaction of caribou on Banks Island to seismic lines 
was dependent to the degree to which the line was drift- 
ed with snow, thereby eliminating the raised edge of 
the line. He concluded that 
"Seismic lines exert local influence on caribou 
distribution for some time after they (the seismic 
lines) had been used." 
Though he indicated that it was unlikely that the lines wou 
Significantly interfere with migration. This was based 


on a "reconnaissance grid" seismic program which is less 
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intensive than detailed programs associated with delinea- 
ting a geological formation. 

Main access roads were found to 
have a more profound impact on caribou movements. He 
noted that caribou did not actively use the seismic 
lines or access roads. Slaney, on Bathurst Island, 
where the surrounding snow covers were sufficiently 
hard as to bear the weight of a caribou, did not note 
any preference for using or not using lines. The data 
may have been insufficient for any real comparison. 

The reaction of caribou to the 
presence of cutlines in the treeline would appear to be 
variable. McCourt, et al, noted that during the mid- 
winter disturbution, caribou used seismic lines where 
there had been vehicular traffic, probably due to shallowy 
er snow and relative ease of movement. But physically, | 
this is obviously a different situation than that in 


tundra regions. 





During spring migration, the 
animals were, as a rule, reflected along cutlines for 
fairly short distances when the angle of their move- 
ment was at 15 degrees or less variance with the directio 
of the cutline. The net effect, in terms of energy 
cost, of a single or series of such deflections was not 
provided, but this has since been commented on by Geist, 
1975. I believe that evidence has been tabled before thi 
Inquiry. 

THE COMMISSIONER: I think it 
has, ‘hasn't it Mr. Goudge? 


MR. GOUDGE:- The report is table 
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as an exhibit, sir, yes. 

A The amount of aircraft 
traffic associated with an individual seismic program 
could be termed as occassional. The response of caribou 
to fixed wing aircraft and helicopters has been noted 
by a number researchers: McCourt, et al, Calef, et al. 
The data has usually been collected in the form of 
incidental observations using several categories of 
gross observable response as a criteria. 

MOCOUY tt, er al, concluded that 
caribou reacted more strongly to a Bell 206 helicopter 
than a Cessna 185 at less than 300 feet, but that there 
was no difference above that altitude and that the reactio 
to aircraft flights above a thousand feet, was unpredict 
able but infreguent. 


They concluded that a relations) 


| 


| 


ship existed between group size and reaction to flights 
below 300 feet, with the larger groups reacting most 
intensively -- intensely. They suggested there appeared 
to be a gifferenceseasonally, but indicated their data 
was incomplete. They suggested minimum flight elevation 
be set at a thousand feet. However, Geist, in reviewing 
this and other data, recommended 1500 feet. 

Calef, et al, observed a "panic' 
reaction by less than 20 percent of the groups in re- 
sponse to an overflight below 200 feet, but no such 
reaction or strong escape responses as a result of air- 
craft flying at an elevation below 500 feet. At the 
latter elevation, they note -- 


MR. BAYLY: - Is that below or 
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above? 

THE COMMISSIONER: Y thins 
above makes sense. 

MR? BAYDY: "You "said “"“pelLew" 
and I just wondered whether you meant above as is written 
there. 

A It is supposed to be "abovel” 

did 

SOLry. They ‘note a different trend in behavior when 
the caribou were on the calving grounds and during cold 
weather. In both instances, the relative occurrence 
of panic and strong escape responses was greater at all 
altitudes*up-> to ~500 feeto” They’ found ‘that reaction "to 
helicopters at below 500 feet was less than that of fixe 
wing aircraft which differs from other observers (McCourt, 
et al, Klein). They stated that the terrain type and | 


vegetation type did not appear to affect the reaction of 





caribou to the disturbance, but that there was a relation 
ship to the -activity ofthe -Cartbowu. | 
Differing from McCourt's data, 
resting animals were more -- I'm sorry -- were less 
reactive. 
Thus, the data available to 
date in various forms of disturbance to caribou that 
could be associated with seismic programs is not com- 
pletely in agreement and is based on only immediate and 
gross observable response. 
In his studies of the impact 
of oil exploration on muskox, Urquhart indicated that 
the base -- that based on limited observations, muskox 


herds may abandon areas occupied by seismic exploration 





_ = > "3a 


as ‘fa 






























tnidt I sh@MOTeerMMoD AAT 7 
: i ’ 
canes sotsm svods — 


| a wo fed" a) r Sa to a YJYAAR . aM 
inestizw ef as evods jnsem vey. teitteta Bateshaow gage ft Boe 
| 


515 


? 

b 
.Sotedt a 7, 

, 

rescriw .a brea ys Greagettrb 6 sion’ yeAT «VY Tto! 2 

e 


ys 
. 
- 
i 
5 
’ 


sf3+ no stew voditso anit | 


a2g9 (jslox s@f ,#=°0nsteni-dged mi .teniisew of 
) aaw apedogast scqsoes paorga bas olnsg to 
| . iol toae (s be voriT .tes3 O0¢€ oF qu eshbusiszis 

f 
ext 4srit+ med3 eeol @6W test 00¢e woled Ja @xetqosi len 


teyvrsedo orto mag (ib doidw t3seiD1is priiw 


MgvT 12 TYS? Pfft: May batade yan ~-ta2zelz _Ls ts lay Ps 
9681 sit I9et% J teedg: 21 BLD says MoOcstatepsv | 


“Holgsies 5s asw ated? ted} 9d .esasdtygerlb sdd oF VodiIyreD ay >: 


pins any to y3ivizszos ene oF gide fe 


af ste rezvoa m'I -- ston sxew alemine prisesz os 

: Pi p 
.evigoss4 [sc 
Te 4 | f c) ¢ sg git S 


tedt wods 9 gonadtwtatb Io emo? ewofrsy at steb 
. -mop ton ait ems tpord simatea doiw beteicoe@ess od Blyoo 
tstpenin: vyieo ao bagsd 2f bnsé& shsmsetes nL ylesalq 

-senoqes: sidsytozedo z201p 


| so6amr aft 20 eslSute eft nl _ 
. ; 
| tedy B5egsolbai tuadupx ,.xoddum. no nottssolgxs tio ‘to 


$ i 
“yoxeum ,anotisvieedo beastimtl ae) teal sedd Chie. sud ; 


7 : 7 _ 
_ on : [aX 5 


Ta ~~ Sn | ae 7 lw Se 











_ 
; ; = Cc) row = - : 
noLrtsiolqxe simealee yd Betquono assis sobasds yam ab: 
7 - : & 





op) 

















H. Monaghan 


ia aia 19398 | 
Enechuet 


equipment. This raises the concern that muskox could 
jdesirable 
habitat. This would be particularly 


be displaced to less 
important during late winter and early spring, when they 
can least afford it, due. to being»in»a situation of 
negative energy balance, (Hubert, 1974). 
Observations by Urquhart, Slaney 
and Beak, 1975, would indicate they observe no pro- 
nounced response by muskox to the seismic operation, 
presence of camps and aircraft support flights... Gray, 
1972, in discussing disturbance, states: 
"Buzzing or circling by helicopters and fixed wing 
aircraft seems to be the most harmful of man's 
activities". 

Burthers, -thats 
"This type of disturbance must be of -- " 


I’m Sorry, 





"This type of disturbance must have deleterious 

effect on the weakeranimals in the herd; old bulls, 

pregnant cows, and those in poor condition." 
Urquhart indicated that the effect of aircraft disturbanc 
depends on the season and topography and that individuals 
may be injured and calves abandoned if aerial harrassment 
occurs in April and May. Again, the data is largely 
-- the data is based largely on immediate and observable 
response, providing no quantitative data on which to 
base specific recommendations with any degree of accuracy 
or certainty. A minimum flight elevation of 1500 feet 
above ground was suggested. 

I am not aware of any studies 


that specifically address the question of behavioral re- 


eect 
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sponse of moose to seismic exploration. Geist, in his 

reference to the anticipated effect of gas lines stated 
"In the case of moose, a good argument can be made 
that firstly, relatively few animals will be affect 
ed and, secondly, and most importantly, the biology 
of moose is such that the population will soon re- 
cover from ill effects after a particular agent of 
harrassment ceases to exist." | 

Although seismic activity 

encompasses a broader area, the duration of the activity 

is likely to be less intense and shorter in duration, 

if we assume the program progresses at the normal rate. 

In general, the natural plant succession associated with 


regrowth on the cutlines, usually constitutes habitat 


| 
| 
improvement for moose. é | 
Extensive seismic programs | 
have not been carried out, nor are they likely to occur | 
to a great extent in areas critical to the survival of 
Dall sheep, (i.e.: lambing areas and winter range.) 
However, aircraft disturbance associated with the suppor 
of seismic programs could occur to a limited degree. 
Data on the tolerance of sheep under varying conditions 
are limited and not adequate to provide precise guidelines 
for overflights of different types of aircraft. (Simmons, 
personal communications; Prescott, personal communicationls) 
Now,! sar 8 berdoeoky ate whan: we 
need to know about the impact cl seismic related 
activities. To adequately evaluate the impact of seismic 


exploration on Arctic fox, to date, or adequately mitiga 


it -- mitigate against it in the future, it would be 
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necessary to determine the level -- sorry, 

Number one. The level and 
effect of disturbance associated with the presence of 
a seismic camp, aircraft flights and vehicular traffic 
on natural activities of fox in the vicinity of den 
sites during the breeding season and during the period 
in which young are reared. 

Number two. If any physical 
alteration of "dén sites*oe¢ctrring as a résult of traffic 
by surface vehicles, should it be demonstrated that 
physical -- the physical integrity of dens is important 
to the production and survival of the young. In addition, 
it is necessary to determine all areas where there are 
relatively high densities of den sites where seismic 
hacswWorius (#rkeblyecosoecur. 


If one above, is density 


dependent, then it would be necessary to be aware of 
the relative abundance of fox and prey species. To 
evaluate -- 

Q Before you go any further, 
I wonder if you could define that term "density depend- 
ence" for the Commission, just in general terms so we'll 
knowntwhat thatos= 

A Well, what we're getting 
at there is the impact may vary depending on the 
population status of fox. If it's density dependent, 
there may be a different reaction or response under high 
density conditions versus, aq condition of low density 
or relative abundance, I guess is a better word. 


THE COMMISSIONER: And the impac 
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would depend on the density of the foxes or is density 


dependent” a term of art that we don't understand. 


A It would have to be deter- 


mined if the effect to foxes was different under 
different conditions of relative abundance. 

THE. COMMISSIONER: «sl; see, “6S. 

A To evaluate impact on 
other carnivores -- I'm sorry -- To evaluate the impact 
on other carnivorous fur bearers, similar information 
would be required, but in consideration of the biology 
of the various species, it would likely be a less pro- 
ductive exercise. The impact on habitat within the 
treeline has been more considerable but perhaps it is 
not of great significance in termsof habitat available 


to the species population. 


In certain instances, the hanurae 


alteration may be beneficial. To fully understand the 
direct impact on muskrats of blasting associated with 
conventional seismic programs further research is re- 
quired to document any changes in reproductive success 


that wiay.cwesul t4 «:This,research,.1s mow being initiated. 


Experiments of a similar nature 


are required in cooperation with operators using, Uuncon= 


ventional techniques, such as multiplicity seismic which 


may involve a higher degree of activicy an a lLimated 


ared.. 


To determine the impact of seis- 


mic programs on large carnivores, black, grizzly -and 


polar bears, we must first determine the effect of relat- 


ed activities on the denning behavior of bears. It would 
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then also be necessary to know the location of den 
sites or at least areas where dens occur frequently 
Sn GENS nVECiN biyroheactivity.< 

Conflicts, between bear and man 
in the vicinity of camps has been minimal to date, 
primarily because of the operating season and the fact 
that the seismic programs have been largely on land. 
Research is required to develop deterrents that are 
adequate to keep bears away from camps and conflicts 
resulting from polar bear entering camps will likely 
increase without such deterrents, as the amount of 
offshore seismic increases. A similar situation will 
resulteamotheigreateranumber. of camps -=ci'm,sorry, -- 
A similar situation will result if a greater number of 
camps are occupied in the summer months for maintenance 
purposes in polar bear summer sanctuarieS or in areas 
inhabited by Grizzly and black bear.=.This»research, 1 
understand is currently in the planning process. 

Tov.evaluate the impact of air- 
craft harasssment on bears, quantitative data on the 
net effect of disturbance is required under varying 
conditions. However, the amount of aircraft traffic 
associated with most programs is limited and not of 
the type, that is low level, that would normally cause 
great disturbance to bears. 

To determine the impact on 
caribou on the mainland and in the Arctic islands, it 
is necessary to know the net effect of disturbance 


caused by all facets of the operation under varying 


conditions and the total of all such disturbances annuall 





[isuncé esonadsuterh “asia [fete £ 


det Yo Aebdeootoady want © 
Woay? tWaao anoh evedw shane 2 
“yiivitos to 2 eahad me 


Ps : nike isi 7 


vistas z 
ine 
a4 


asm bre we3d dsewsed stoi laned 


935) of Pemiain napd esd 


font ent bas poese2 oi3 20 seeded yilsemixg 


unite seqe 


pf fo Ylepwsl mead evel emetposg otmelisa ens ted2 


sin todd 23nortesob aoleveb ot betiupst ai Worseest 
$ tooo fore BoA Mor 265W6 eB w6ed qosr os ateavpebs 
Y pein ay wsod rslog mort paisivess 
tnvwoms afd an ,avos*tieioh rouse sauedstiw saseizont 
btsusietalin -26esnsront pimetee. ssoretio 
price m'T +=" eg sinus tatestp oft at saigee2 
to vtedewnr rsisaip 6 24 Jivest L)tw dolbtsasisa telLintes 
Aare on Pe TO?! adtconl teonwe odd ni Gelguose ste sqmsd 
2Bo%e: ni % CTSO7o98e yannive ised Talog mb. seseoquog 
r rases1 2ict wi josid bas vissiut yo Sex idatat 
pe: r¢ patarafy eda? vi yltaevueo eb Bassersbad 

fi6 30 S0S0m£ St SISULEVS f 
att go 5365 sVLIssITIABOP .AtEead AO Yosmearestec In19 
onivyey tsbau Sexteyes 2! sonsdydser6 to Jost? 44a 
ki3s12 Jtaxypiis to Savoms sid \3isvVewow .anmolsibaoo 
Yo Jon Sane bedimi! ar amatporag se0m ddiw hagetsores 
sau6eo vilfanion biaow geAd feval wel ef Jans pays ong 
.2t50ed oF ssSaisedivstarh yaa 

no sp>eqm) ef? sdimsesysb of 

4: ,w#finelet stootA of? at Bas Sasiatam 9f2 no god! 
5 way _ 
somsdtdtaib 26' soatte Jan ait woun of yxsee . 


oe 


paiyxav iebaw aotisteqo sft -326 e%een) Iie) ay 


i 


agmes ‘Yo ytinioby std ak 
7 


‘5 



































= 


7 


ine) 
Ut 








= iS te ee ee a eS Se 
oS QQ 


if espa Tas 19403 


| 
H. Monaghan 
Trichet 
and over a period of years. 
The data provides some informa- 
tion on the observable response, but no attempt has been 
made to measure quantitatively the net effect of this 
omhndaviduadoccarmtibou tor (herds. It is noteworthy that 
Urquhart, in relation to his own research in Banks 
Island concluded: | 
"None of the studies have been able to supply in- | 
formation on the long term effects of oil explora- | 
bron On Garabou". 

Arids Eurbhemriheaindrcated that: 
"Studies on the behavior of caribou in relation to 
exploration operations should be undertaken. 

iia aie in such studies should be given to the 
influence on social behavior and in causing 
physiological stress." 

In Geist's critique of the 
research carried out ‘by McCourt, et al, on the response 
oficarmiboeu to the cutlines he states: 

“The applicant has failed to provide adequate in- 
formation on which to assess the effects of seismic 
lines) om :caribou migrations." 

Geist also indicates that the 
criteria that nshowld ‘be uwsed for collecting data on air- 
craft harassment should be: 

Nir tierms .o fiphysiolouy ~imeproduct tony: mortality 
and bioenergetics". 
Geist refers to the need to extend such research to be 
carried out in such a manner as to permit the creation 


of a predictive model on the effects-of planned seismic 
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lines on the caribou migration; the delays recurred 
anc: the Mata’ or ‘cost ‘of Wocomotion' ‘on and’ off ‘the’ lines. 

To provide completely adequate 
management recommendations relevant to seismic operations, 
the model suggested by Geist would have to be extended 
to include other forms of short term disturbance associa- 
ted with an active program. This would include the 
effect of disturbance resulting from blasting, varying 
degrees of air and surface vehicular traffic and the 
presence of active camps. To evaluate impact, it would 
be necessary to combine this with data on the population 
status of the herds and other limiting environmental 
factors that may exist. The latter is particularly 
valid in the Arctic islands where apparently natural 
population fluctuations occur due to such factors as 
snow cover. (Miller and Russell, 1974) 

A less complex model, however, | 
could mitigate against most significant forms of dis- 
turbance. 

Many of the above comments 
relevant to the type of information required to manage 
impact on caribou apply as well to muskoxen. An obvious 
exception is that there is evidence which indicates 
negligible impact of new or old seismic lines on local 
movements of the species. It is necessary to determine 
quantitatively the energy expenditure resulting from 
varying forms and degrees of disturbance. This must be 
combined with available data on the range requirements 
of muskox to predict the impact of a single operation or 


a series of seismic operations in a given area. Of 
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particular importance is the matter of displacement 
even if local, to less desirable habitat during the 
late winter and early spring. 

NOwsASirg thal ook. aki OUT abisi ty 
to recommend adequate procedures at this time. It is 
evident that at this time it is possible only to recommen 
operating proceduresto minimize impact. 

im relation) to, Arctic. fox, 
the locations of most major denning areas are not known 
nor is the ae of potentaal disturbance at, the, den 
sites. Although under most conditions it is probably 
localized and not longterm in nature. Thus, current 
management procedures may be adequate but thisr Ley neat 
certain. In relation to muskrats, the management pro- 
cedures currently used in the delta for conventional pro- 


grams of not permitting blasting within twenty feet of 


lakes would appear to be adequate to prevent direct 
mortality or gross physical damage to muskrats. 

However, this does require 
verification as does the potential impact on subsequent 
reproductive success. 

At «ths tare, Bes. .onLly 
possible to provide management recommendationsto minimize 
impact on bear. This can be accomplished primarily 
through the avoidance of a few den sites that are known, 
and garbage incineration in an attempt to limit bear-man 
conflict in camps. 

In most cases, the data on 
denning sites is inadequate. In addition, there is not 


adequate information to properly manage disturbance in 
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the vicinity of dens nor adequate deterrents to eliminate 
bear - man conflict at camps at this time. Other 
measures in support of this, such as the limitation of o 
fire-arm per camp and control of the supervisory personnel, 
are also meant to limit the destruction of bears or 
other wildlife -- I'm sorry -- are also meant to limit 
the destruction of bears or other wildlife. The 
establishment of a minimum flight elevation at 1500 feet 
above ground level in an anti-harassment clause are 
also meant to minimize disturbance, but these are largely 
unenforceable. 

The amount of information on 
seasonal movements and population estimates of caribou 
in the mainland and Arctic islands has increased 
dramatically in recent years. As a result, it is 
possible, in some cases, to provide recommendations to 
minimize disturbance in critical, this is wintering and 
calving areas and along spring migration routes. However), 
according to Geist, the evaluation of impact is subject- 
ive, being based on observable response rather than a 
clear understanding of the actual stress that may be 
inflicted on the animals. Thus, using his criteria, 
it is only possible to provide recommendations at this 
time to limit gross observable indicators of stress 
in those areas where we have adequate knowledge of 
population movements and distribution. 

The short and long term impact 
on caribou of seismic activity would appear to be unclear}. 
This is particularly apparent in boreal forest where 


cutlines exist for a considerable length of time as will 
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the reaction to them and the yesultant 
energy cost to females returning to the calving grounds. 

The amount of data on muskox 
numbers and distribution has also increased vastly since 
L970. particularly) in themAnctic) dislandsi.).« It ds,.possible 
to provide recommendations to reduce the interaction of 
seismic programs in areas of relatively high muskox 
density and during critical periods. This is usually 
accomplished by rescheduling work in specific areas 
and in some cases, recommending that operations cease 
early to avoid stressing muskoxen during late winter 
and early spring. Thus, as data are inadequate to pro- 
vide clear and accurate guidelines, conservative recom- 
mendations are often provided. 

As impact cannot often be 
pnedueted,« Ltbacannot also beyevaluated, after ithe fact. 
Monitoring of impact to check the adequacy of operating — 
conditions is not possible. To understand the actual 
impact of seismic and to distinguish between short and 
long term impact, all factors (abiotic and biotic) must 
be understood and documented for specific populations. 
For example, the people of Resolute Bay have asssociated 
the decline of the caribou population on Bathurst Island 
with industrial activity. However, periodic population 
crashes are a well known fact of life in the Arctic. 

The decline of muskox and the caribou on Bathurst Island 
in 1973 and 1974 was attributed to excess snow cover 
(Miller and Russell, 1974) A die-off was recorded on 
Bathurst Island in the winter of 1967-68 prior to seismic 


activity on the island. In the former instance, Miller 
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and Russell state: 
"There was no evidence on which to evaluate the 
effects of industrial exploratory activity on either 
species." 

Thus, although the evidence 
appeared to indicate the problem was climatic, it could 
not be isolated as being purely that... Disturbance 
resulting from seismic and other exploratory operations 
could compound the situation for animals that may already 
be in a position of serious negative energy balance. 

In summary then, specific data 
gaps have been identified as existing in relation to 
establishing the management procedures for all species. 
However, this does not mean that all seismic programs 
cannot be adequately regulated at this time to avoid 


significant and long term impact on the species. In 


Aalatiom houterrats in the delta. eontrois 1m blasting 
eu teeeake to at least minimize mortality even in 
the area & directly affected. 

Although the impact of activity 
in the vicinity of Arctic fox dens is not understood, 
where concentrations of dens are identified, they can 
be avoided in the spring. In any event, it is unlikely 
that a high proportion of the dens would be in direct 
contact with seismic operations given the current 
intensity of seismic programs. In consideration of the 
biology of the fox, it is unlikely to have great long 
term negative impact to date on this species which 


exhibits radical fluctuations in population under normal 


conditions. 
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The effect of direct disturbance 
to the behavior of other fur bearers to date is also 
unlikely to cause long term impact. Itwould also appear 
unlikely that large scale habitat alteration has occurred). 
However, by reviewing and approving individual applica- 
tions, the Land Use Committee does not have an adequate 
mechanism to consider the cumulative effects of a number 
ofaprograms |) Ifisseismiceactavity: intensafieseins the 
Mackenzie Delta, for instance, serious alterations could 
OGeuUrys 

Similarily, there is potential 
for long term major impact to caribou that winter in the 
boreal forest. Current recommendations attempt to 
minimize disturbance to caribou, but the long term effect 
of an increasing number of seismic lines is not under- | 
stood in relation to winter range of the Porcupine and | 
Bluenose herds. 

Disturbance to muskox can be 
managed to avoid obvious problems, but an evaluation 
of the adequacy of these measures is not possible at this 
time. As with caribou, the loss of a significant portion 
of cohorts due to the poor reproductive success within 
a herd could lead to long term impact. 

Seismic camps can be managed 
to minimize conflict with bears, however, an adequate 
deterrent is required to eliminate this problem, as is 
research to provide quidelines for managing activity in 
the vicinity of dens -- den sites. 

To adequately manage all dis- 


turbance to wildlife resulting from seismic exploration, 


Sia 


- prea a 



































1 


fsvieth Joexth Yo vostte Sat ” ie ; 
are ‘ak sxsh of sepia ES 


aan 
2 
v 


-sotiqqs fi wibte tbat ehivoxqas: bas piiwatvex yd <zavewou qe 
stsvpebs ms eet jon e290) sesytiamo> sal’ basd add yenoks 
tedmun se to etoetis evéitalumun eds rahienoo od me iasioen | 

sit ni eeithensini yoivisose simeise 22 .emexpoig Fo 
bleon aenoitsis3 in avorrss ‘enkatieet 20% ,stio0 sisnasioam 
.TuD90 


Ialtnsto0c az sxsdd- .yftvelomie 


| 

| 

. i 

) eft di tetdtw dgadd vodites o¢ tosamr sofsm mite? peal tod 
| o+ tanietis eanoltebhemiosces inexztuD> * s2eea7t07 fss10d 
ieee wrat pool sdt cud ,#odiass o4 sonsdtugeth esiminim 
| ~sshou gon 2t eentl olmetss to tedmtn pHsesetonl na 207 
| bas eniquotet edt to spabx assatw ofc noreles ai Boorse 
| \2bted ssoneanta 
Hd “so “OoxXeumM oF sonedinsge(6d 

toljseulsevs na tud ,ameldorq ayotvdo Brows of Sepsnem qe2 


zis a2 olfd¢iesoq fon ef sotweasm osodt to yosupeba sft to Os 


sottzoc gneoltinplte s to eeof etd ,dodiieo asgiw eA Camid, 





diddiw esendva svisouhberds: s60q eft .aticegb es7onmes to 
jose aeaet pool ot bsef \BIeod fred ss 
HBspsaém ad asa 2amso Simeie2 


sitsupebs as ,Yovewod ,axsed witiw soLltads esimiaim vt ag : 
7 ! - - 







ei es ,meldorwy eind otanimils: ot berluper et pith be 
al ytividos pafpsnsm tot estifebiup anevene o3 dounant - te = : 
,aegbe neb -- eneb a wiato : 


f 


“ib Ils spenam Cisieipee oT. rea 


ods ie 
vs Tae) i 






° 
a 
7 ie ny 
} 


,noidexclqxs simaisa mox? patstusor) itt 


° _ 


, 

| | _ 
a : 
a 6 ~ aks ’% ,< — es 




















2 the Land Use Advisory Committee requires the authority 

2 | to initiate research to provide comprehensive operating 
3 conditions for industry. This would include considera- 
| tion of the cumulative effects of all programs, seismic 

- | and otherwise that could have impact on a wildlife 

6 | population. 

7 MR. BAYLY:. Mr. Monaghan. is 

om now available for cross-examination, Mr. Commissioner. 

7 MR. EVANS: O.K., Mr. Commission 
10 | er, I believe I'm the first to question Mr. Monaghan. 
LL 
12 | CROSS-EXAMINATION BY MR. EVANS: 
13 | QO Now I think you stated 
14] that you'd been a member of the Land Use Advisory 
1g: Committee since 1971 when it was formed is that correct? | 
16 | A THe th) LS cOorvect « | 
17 | 5: @ And you're still a member | 

ys Se oe 
a 19 | A I'm on a temporary leave 
a of absence, but will be, now, as a matter of fact, ches 
22 | week, getting back in the Land Use, so, I guess, effec- 
22 | tively I've been on a continuous basis with this Committee 
23 sances 19741... 
24 | QO Well, you said you were on 
{| 

25 | a leave of absence, how long was that? 

26 A I wasn't involved directly 
Dh in the Land Use Committee between November 1, just passe 
28 until this week. 

29 Q Oh,. I. see,. just a short 
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A iia 2S COLLeCt. 

O Yes. Well, during that 
time, has there been any cooperation between the 
Canadian Wildlife Service or the Territorial Game Branch 
to develop research programs which would provide data 
for the Committee? 

A As an individual, I've 
had quite close cooperation with the c.w.s. personally, 
yes. 

O Well, I guess I was in- 
terested in the cooperation between the Committee and 
the C.W.S. and the Territorial Game Branch. Could you 
say something about that? 

A Fish and Wildlife Service 
and the Canadian Wildlife Service have had a close work- 
ing relationship for a number of years. The Canadian | 


Wildlife Service is also on the Committee. 


Q With respect to specific 
research programs. 

A Yes, the two studies 
referred to here ~-- the one carried out on Banks Island 
i relation to -- well Urquhart's research, and, as well, 


the research carried out in the Mackenzie Delta on the 
effects of seismic blasting have both had close coopera- 
tion with the C.W.s. 

© How were these studies 
funded? 

A The Banks Island study, 
I believe, was joint funding between the C.W.S. and the 


NWoW.?. Fish and Wildlife. The Rat “study, 1 believe 





: 5Az 


iSsesIeH ems 


eseb sb! 


' i 
| , ¥ilsnoe ss: 
‘ 
hae 5 
i} 
Is wey 
~“A4oOwW Seol* 
| | 
' ai be J 


| S3LTivece 


ia] 






ed? Gos 


anevada a 
; g087100 BF Saat 
+53 paiius 
asewssd nolsaxegdes. yas hd S15! 


| ay ee, a 
ralvediizeT |Age se oolvie% ares netheias Ww ; 


».vhusa Boal 
72.4. 


avetiod I .ybuse 






























tena Pr. 


‘ 
a 
>) 
ad 
\ 





. 


tian 4 ay 
9 ie - 





,fisW eer 


vow Bbioow toidw se epoiq doxsonst qofsvel oF 


atelier aa sit 162 


GSryiha?: 8 WA K 


ow. at a#iw moetisrsq00o s2eolo siiup Sed: 


-29Y 


vit c#ecowied gebkiersqoon sda? ofl beteasite? 


snnya eine) lseivosiuvistT edd bas .42.W.9 sas 


Cind? suods poittsmoe yee 


Beat even oSivres. striIbiLW netbens) shi? ons 


ithey 16 sedmcn 6 207 aide€actssio® pat 


oels 2: eoivi1e2 SsirtIbirm 


¢ “ iw ) 
,amserporq doreseey 

73 f ,aer ; 
no 3u0 herxrs5 Sno ent ~- ef ot berxwits*t 
rinoaet af Ftadvpw [law == og dolislex nt 


oienmetosh Sd3% ai Suo heltwxyes dowesest ent 
bad Asad 


.2.W.5 edz dtiw Pete 


ely o1vew wor 9 
; , 
; J 9 
el sansa acd? A + 


Gry 
ad¢ noowiad padimes3 nem) hae aatedacn _ 


“a Wiehe 
Stl BEL ‘f te £4 
tie 


, 28a ont 









fa) 68 


= 
vod pattasid olmeise To deta Y 


ie 


* 
iis 


an 


4 


c_— 


i 
. i 




















RHSLE BEEN? 


19412 


HS. Monaghan 
Cross-Exam by Fvans 


was carried out by Fish and Wildlife with Fish and 
Widdid fe> funding wath technical support from C.W.S. 


| 
O Are there other examples 


of cooperation between the agencies on matters related 
to wildlife research? 

A Yes. 

O -~- to meet the needs of 
the Land Use Committee. 

A Those were two studies 


that were directed specifically towards questions 
raised by Land Use. We've had close cooperation with 
C.W.S. in other studies but they weren't specifically 
pointed at answering questions related to Land Use. 


Q To your knowledge, has 






ing this period, close cooperation between 
the Land Use Committee and the ALUR program, eeuaeee 


on research that woul& be relevant to the impact of as 


\, 


mic programs on wildlife, | 

aS I believe recommendations 
have been made to the Land Usd\Committee, relevant to 
research that should be oy bDywALUR @r other 
groups. I don't think there's been a direct 
association between ALUR and Land Use Advisory Committee, 
at least on a formal basis. 

QO So any cooperation has bee 
informal, in other words? 

A C immokt ssure +o Imrrekation 
to -- I have had both -- personally, I have had both 


formal and informal contact with ALUR. 


QO Won't the Land Use Assess- 
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ment make specific proposals to ALUR on research that 


| 
| 
coutdwbhe tundertaken? 
A There have been suggestion 


made to ALUR, yes. 

QO Welw, indi «of, 
what kind of suggestions? 

A The Rat study which 1s 
currently being instigated now in the delta on the 
effects of seismic blasting has been made to ALUR and, 
thtivink a«htai Ssasupperted now. by ,-ALUR..| 1, thank they're 
theaghoupiproviding the funding. I'm unsure; as, to 
whether it's.ALUR or whether it's the Indian Affairs 


Adtiini sStrationsesl think «you'd. have, to.check» with, them 


On tiat. 

Q So that was undertaken 
on your recommendation -- on the Committee's recommenda- | 
tion? 

A I believe that's correct. 

@) Were there any other pro- 
grams? 

A T'm not aware of any, others. 

Q Did you make recommendations 
that weren't accepted? 

A I'dyvprefer not,corconmen ry 
onr thats 

@) You. don't,.wish,.I see, O.K 


If you feel that's an area you con't want to comment on, 
that's fine. Mr. Monaghan, on page four of your pre- 
pared testimony, I've got two sets of your testimony 


and my references aren't the original one but I think 
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H. Monaghan 
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they're mostly the same. You mentioned a destruction of 


pushups by machinery. Do you know how extensive this 


destruction is? 


A Noy Edo “nets 
Q Maybe you could explain 
to me what a pushup is. 
A Well, a good percentage 


of the rats in the Mackenzie Delta are bank rats, their 
winter home is -- I guess you'd say is in a bank. Well, 
they ected te what Owe "call “pushups “during “freeze™-up: "They 
chew up through the ice and pile up vegetated material. 
This represents a food source to them and also breathing 
holes for movement around the sloxdh under the ice. 

0 Now, if a company were 
harvesting snow from a lake to build a snow road, would 
this result in the destruction of pushups? 

A De would’ it they avd’ t 
avoid the pushups. 

@ Well, in areas where there 
are muskrats, would it possible for them to avoid, or 
would the pushups be sort of all over the lake or in one 
Particular part? 

A Early in the season, particularl; 
when the snow is shallow. , you can identify pushups 
very easily. They're very observable, or very obvious. 
You could go around them if you were aware that they were 
there and you knew what you were looking for. 

@) So you might recommend then, 
that companies who were building snow roads avoid pushups? 


A Tat” 4S" COrr ect.’ “I"m “sorry 
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Cross-Exam by Evans 


you said I would recommend. | 


@) Yes. 
A THat “rs correct. 
@) And=you think, “I“bélveve 


you’ think that's possible. 
A Tt is at least early in 
the winter; a bit later on, depending on snow depth, 
the ‘pushups may not be observable -- some of the pushups. 
Q So there's a potential then 
for destruction of muskrats if you harvest snow from a 
lake in which there's pushups. 
A There's a potential for 
destruction *of *eushups:: 
O well, would that résult 
in destruction of muskrats if you destroyed their eee 
A There may be a number of | 
pushups associated with one active den of muskrats. The : 
net effect of eliminating one pushup, I'm not sure of. 
But obviously, it wouldn't be beneficial to the rats. 
QO How about if you got them 
aus 
A I would assume it would be 


pretty hard on the rat population. 


O That would be pretty well 
te for those rats? 

A T would assume that. 

Q Yes. How about if you 


took snow only from one end of a lake and the muskrats 
were confined to the -- to another, you know, to a portio 


of the lake, would that have a detrimental effect on them 
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A I'm sorry, what you're 
saying is, the pushups on one half. the lake would be 
eliminated and the other half wouldn't be? 

@) Maybe I'm leading you 
down the path here. I thought from what you said that 
you thougne “that you could “avoid’=-=—" the* one method 
of dealing with this would be to harvest snow from only 
part of the lake and possibly destroy some of the pushups 
but leave enough for them to still breathe. Now would 
that, if you did that and they were confined to a part 
of the lake, would that have adverse effects on them? 

A If the pushups were marked 
early in the season, if you knew, for instance early 
in the season where your seismic line was going and you 
had people on the grounds to identify pushups on those 
sloughs, with a wooden marker or some such device, you 
could) °you know, collect ‘snow from that slough without 
destroying individual pushups. 

QO Right, but assuming that 
we did destroy the pushups on one end of the lake, so 
that all the muskrats were forced to go down to the 
other end, would this damage them and would they -- 

I'm thinking about starvation and well -- as well as 
intraspecific stress. 

A Well P©again, “I think “itis 
safe to assume that it wouldn't be positive for the rats. 
I am not competent to say what the net impact of elimina- 
ting varying degrees of pushups from a given population 
rs 


QO O.K. ‘Now, in your prepared 
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evidence, you discussed the regulation requiring that 
charges be set at least twenty feet from the bank in the 
| area -- I guess that's in areas where there's muskrats, 
| bs that correct, Or is*that"in- all areas? 
A I understand that's a 
! common procedure and it prevails in any area where there’ 
a water body. 


O Now, I believe you referred 


to the term "stack", what does that mean with respect to 
this? 


A T don't think I referred 


to stack in this evidence, in the evidence just given. 


QO What does the term mean? 





A It's been suggested that 





|. in some cases, at least a number of years ago, that shots 


at = . wore M4 
wtwere stacked, in that there was the amount of explosive | 
| agp eae SF he Wee os H 
SN aie | 


ra 
used woule=be increased to try and compensate for not 


being able to go across water bodies. 








Q So if you stacked the 
charges, it might have a more detrimental effect on the 


muskrat population? 


A It's possible. 
Q) Is there any regulation 
4| on stacking charges? 
| A I'm not aware of any. 
@) O.K., in the Mackenzie 








Delta, do muskrats den in the banks of the lakes? 
A Yes, they do. What per= 


centage are resident in banks rather than houses, Tn 
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1 Q Now, if a muskrat had dug 


2 | under the bank to build his den, could you, by placing 


3 a charge twenty feet from the bank drop the charge right 


4) on top of him and thus, obviously, adversely affect his 
| well-being? 

6 A Prehink ehac' sraria rr 

>| assumption. 

Q | Q O.K. Now, on page 13 of 
9 your prepared evidence, you made a reference to Mr. 
10 Urquhart or Dr. Urquhart, I'm not sure which, and you 





ol stated that he emphasized in his studies the effect of 





1 | oil exploration on wildlife. That the -- we should 

ae concentrate on studying the effects of oil exploration on 
14 wildlife with respect to social behavior and physiologica 
15 Stress. Would you agree with that? 

1c A Yes; I agree with that. | 
se O Do you know if any studies | 
18 of this sort are presently being carried out? 

19 A Norlin not ayaea te any 

20 studies that are covering that subject. 

oul 0 Do you know if there's any 
me) study underway of muskrat disturbance in general? 

23 


A Yes, I understand one has 
. been proposed and will be instigated shortly if it hasn't 
25) already begun. 


26 | QO I think you made reference 





27 to recording gross observable responses, are we still at 
28 that stage or have we advanced from that? 
28 A In the case of ungulates, 


30 yes. 
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Q How about muskrats? 

A Well, I'm hopeful on the 
study that's underway now that we will be looking at 
more than immediate gross damage to rats, but rather 
possible effects on subsequent reproductive success. 

Q What kind of research do 
you think we should be carrying out? You mentioned that 
one specific program, do you think we should be doing 
other studies? 

A Are you referring to rats 
or to ungulates, or carnivores? 

Q Well, I was referring to 
rats, but you can address yourself to either. 

A I'm not completely aware 
of the details of the study that's now planned for 
looking at the impact of seismic activity on the rats, 
but I assume that it will be carried out in the detail 
and with the follow-up required to answer the questions 
that we have on the impact of seismic activity on rats. 
On ungulates, both in the boreal forest and in the Arcti 
islands, if we're looking at muskox and caribou specific 
ally, the work that was referred to by both Urquhart 
back in '73 and more recently by Geist, I think is 
required, in that somehow we have to be able to measure 
the net impact of varying formsof disturbance to these 
animals. One way of doing that is getting right down to 
physiology of the beasts and this could be through heart 
rate measurements, using telemetry as suggested by 
Geist, which would be good, hard, quantitative research. 
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pared testimony, you mentioned that you consider flight 
level restrictions unenforceable. I think that we've 
heard from other people at this Inquiry that this is 
quite a serious problem, particularly with respect to 
caribou. How do you think we can deal with this problem 
if restricting flight levels is not enforceable, what do 
you think we should do? 

A Ie think sities puobabdlanone 
of these cases where the education or talking to the 
people involved to indicate the net impact of what they 
may be doing would be quite successful. But failing that, 
I guess prosecution would help reduce it, but, I do be- 
lieve that it is something that is largely unenforceable. 

QO I'm a little confused, 
you said you thought that prosecution would help reduce 
it. but: your justa said. you don's,. thinks that wes cani catch 
them. 

A Well, I guess what I'm 
Saying is that it"s largely umenforceable,, but you’ may 


be successful in finding an individual that's violated 


“2H the operating condition and successfully prosecuting 


Ze 
28 
| 
25 | 
26 | 
27 
28 
29 


30 


bimsis The odds on that, I think, are fairly slim. 


0 Well, would you recommend 
aA.very.ncsiitt penality ifywe,did catch-a violator? 
A I have no comment on that. 


The level of penalities aren't my field. 

O OuKugutairpencugh. dow, 
you mentioned in your testimony that the Land Use 
Advisory Committee does not consider cumulative impact 


in consideration of land use regulations. I assume that 
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you Mean that you consider “each isersmic tappiication <> 
or each permit for a seismic -- each application for a 
seismic permit, separately, without considering the over 
albyeffect. 

A That Msewcomrect y 

@) Do you think that some 
consideration should be given to the cumulative effect? 

A Yes, if you're to manage 
seismic activity in relation to the impact on wildlife 
in a comprehensive manner, which, I assume, is desireable. 

QO Would it be fair to say 
that the main reason why this isn't considered is that 
very little research has been done into the cumulative 
impact of seismic work? 


A I'm not sure why the pro- 


cedure isn't used, but to try and consider cumulative 


| 


impact when you don't have good, hard data on the impact 


ofsai single operation would be difficult. 


@ Are you saying we don't 
have that? 

A In certain cases, we don't 
have it. 

Q I quess that makes the 


question why. Why don't we have this cumulative data on 
individual operations? 

A Well, I think the question 
is maybe misleading a bit in that you either have data 
on individual operations and data on cumulative operations. 
You can't have cumulative information without having 


individual information. 
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QO Tread ize vthat;, ©, K.-) Yau 
said,| i think,),we don't: have, in. lot's. of. cases, good, 
hard data on individual operations and I was wondering 
why. 
A The data simply isn't 
available, in certain cases. 
Q Well, you mentioned several 
times this muskrat study, that's an ongoing study is it? 
A No, the muskrat study 
was carried out and left. In other words, it was com- 
pleted. It was not possible to complete some phases of 
it due to a change in plans of the operator, but, as 
I indicatedin my evidence, the data was not completely 
conclusive. I did not provide conclusive evidence that | 
there was no negative impact. I believe that the | 
second study that will be instigated shortly will cover | 
off some of these areas — look at gathering follow-up | 
data to look at any impact on breeding success or success 
in taising syoung, im-subsequent «seasons. 
Q Now iid +Like,.to..read a 
quote from Mr. Urquhart's; article that you neterned, to. 
Thats pat pageri40. and«l41 ,of that article. He says: 
"From a scientific standpoint, a number of our 
studies have not been conducted in an appropriate 
manner. Until preliminary surveys have been conduc- 
ted, it is impossible to set up control areas which 
are essential for comparison with experimental sit- 
uations. " 

And he later states: 


"As it is, we are obliged to follow the exploration 
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companies across the island --" 
In this case, ‘he was ‘referring to Banks Island. 
"== making what observations we can and theorizing 

on the basis of the results." 
Nowprnat Seems tS me "to be==— hes talking “about a 
kind of research that's, in a sense, being done backwards 
and a let of the other research’ that's being done in the 
north seems to be of the same fashion. Would you agree 
with that statement? 

A Could you given me that 
page reference again, please? 

Q Pets: a0 “ane. 

A fim fost, Lcan’ tf find ae 
but if what he's saying is that you cannot manipulate 
the disturbance to document the impact on wildlife, but, 
rather, the observations are incidental. It was true 
in his study in that, I understand he did not have the 
opportunity to manipulate equipment, for instance in, 
you know, in his experimental design, but, rather, he 
simply monitored what occurred as industry proceeded. 

@) Well, is that a procedure 
that's quite common in the north? 

A In the rat study, observa- 
tion were taken prior, during and after the activity 
took place. There was no effort made to modify the actua 
activity. I'm not sure that I want to generalize, is 
what I'm saying. In those two particular studies it occurr- 
ed that way. 

Q You would agree, of eeaeeer 


that the better -- 
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H. Monaghan 
Cross-Exam by Evans 


MR. BAYLY: I was just going 
to say, Mr. Commissioner , it may be very difficult for Mr. 
Monaghan to respond to that without having a better look 


ie 


at that and perhaps if he has’answer to it after coffee 
break, we could come back to that. Give him a chance to look 
over that passage. 

THE COMMISSTONER: «Ook. 

MR. EVANS: I'll leave my furthe 
Guestions on Urgquhart"s anticle,.till tater, then. Mr. 
Monaghan, on the last page of your prepared evidence, 
you made a statement about: 

"The Land Use Advisory Committee requires the 
authority to initiate research." 
From that, what I -- am I correct in assuming that it 
doesn't presently have that authority? 

A The Land Use Advisory 
Committee, as I understand it now, does not have the 
AMth@GitaetGQpiINLkiate pesearch. 

Q Do, you,.think 6 would ,be 
a good idea if it did? 

A If we want to manage 
activity in relation to wildlife, it would be desirable 
for the people, I guess, providing recommendations to 
have the authority to initiate research from a purely 
technical standpoint, it would be desir .able. 

QO Well, that's another questipn 
envUraguhart, Til .leave.that,one. ~<Omypage nine, you 
mention a report by Gray. Now, I've been informed that 


Mr. Gray later observed some of the effects of harassment 


on a group of muskox. Are you familiar with these observa- 
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H. Monaghan 
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tions? | 

A I understand that asa | 
result of a number of animals being buzzed, he happened | 
to be observing them and there was an alteration in their 
behavior as a result of this for some time following 
the harassment. 


O YouVdon’ Swank "te comment 


further’ on Gray's observations? 


A Not except to say that 
there would appear to be a difference between immediate 


observable response and perhaps an alteration -- maybe 


I can state it more clearly. On causing disturbance to 
wildlife, there is an immediate observable response by | 
the particular species and that that does not necessarily 
Mean that’stthe total “end produict*of that *disturbance;, put 
that in fact, there may be other factors involved. For : 


instance, the number of feeding minutes versus resting 


i 


| 
' 


minutes of the animal may be altered for several days | 
attermand *that vie shouldcbeelooked vatvcareful iy?inelight 
of the net cost to that animal in terms of energy and 
that you can't really get that very completely by simply 
watching for an immediate reaction by the animal which a 


really the point that Geist has raised, as did Urquhart 


imihis Sseudy* 


| 
| 
Q Now, in a number of places | 
in your prepared evidence, you cited other people. mould 
I be correct in assuming that you agree with the state- 

ments°that you ‘quote in “your paper? | 


A The people that are cited, 


I accept what they've said. 
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@) in ~ther words. youur 
THE, COMMISSIONER: Accepts what 
they said. I understand that. -It doesm't) have to 


be put in other words. 


MRw» EVANS<we Yes, Mr. PE. 
I guess those are fairly simple words. At page ten, 
| 


you discuss what we need to know about the impact of | 
seismic related activities and then you list a number aa 
things that you think should be done. Have any of those 
been undertaken to date? 

A I think in this resume, 
I've cited all the relevant literature on the impact of 
seismic on wildlife. The only other studies that 
directly, ook.at. ther impact ony wildiafe,that are current- 
ly underway that I'm aware of are the rat study dekeee oes 
for the delta, and I'm not aware of any cthers. Now, 
this is on behavioral response. There is ongoing field | 
work to gather more data on the distribution, movements | 
and numbers of various species throughout the Arctic. 


@ At the bottom of page 


eleven of your testimony, you discuss conflicts between 
bear and man, and you suggest that we conduct research 
into deterrents. Is there any other viable approach to 
dealing with conflicts between bears and man? | 
A Well, I think there's only 
two choices. Either you control the activities of man 
-- in other words you don't encroach in areas that are, | 
you know of high densities of bears, or else you control 


bears. So, I guess you should do both. In fact, you 


should document denning areas where disturbance can occur 
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H. Monaghan 
Cross-~Fxam by Evans | 


But the’ facts Of Life are that if you've got. a\camp in | 
an area that's habituated by bear, that you're going to | 
have to take some measures to keep the two apart. | 

Q Do we have any way of | 
determining high density bear areas? | 

THE COMMISSIONER: Well, fnorees 
really no such thing, 16 “heres? il understood that the | 
bears, certainly in the western Arctic, reouired a eee 
area, each of them, for sustenance and that they were | 
fairly widely dispersed. I think that was Dr. MoTasdar ne 
Cowan's evidence. Is that right, or is that wrong? 

A I believe that’s richt;. sz, 
but there are some areas where there are greater numbers 
of bears than other areas. I guess what I was referring 
to in the evidence here is that, for instance, with 
polar bears, they retreat off the pack ice onto land 


into what we call summer sanctuaries. You end up with 


fairly high concentrations of them. I think the extreme 


example is Fort Churchill. So, if you're going to have 





industrial development or exploration in an area like 


that, I think you've got to do two things and one is try 

not to situate your camp right on a prime area that is 

occupied by bears and the second thing is that even 

if) you se and bear r= "oT in an area that's generally 

considered bear country is that you're going to have to 

take certain measures to protect your camp and personnel 

from the bears. What I'm saying is that there's research 
bear and 

is required to develop deterrents to keep’men separated 


in such areas. 
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H. Monaghan 
Cross-Fxam by Evans 


study bears know where the areas, then, of highest densi- 


ty of the bear population are, don't they? 

A In some cases. 

MR. EVANS: I don't have any 
further questions, Mr. Commissioner, with the exception 
of the work done by Mr. Urquhart. 

THE COMMISSIONER: Well, maybe 
we should adjourn for coffee. 


(PROCEEDINGS ADJOURNED AT 3:00 P.M.) 
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HW. Monaghan 
Cross-Exam by Evans 
( PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
MR. EVANS: Mr. Commissioner 
I understand that Mr. Bayly will. be a couple of minutes. 
I think we could safely proceed with this part of the 


cross-examination, without his presence. 


THE COMMISSIONER: Albaragit. 
MR. EVANS: 
@) Mr. Monaghan, before the 


break you were asked to read that passage from Urquhart, 
and I assume you have done so. I wonder if you could 
comment on it. 

WITNESS MONAGHAN: The commen 
that Urquhart makes is certainly valid in relation to his 
own study, as well as to the studies that I've referred 
to in this evidence that I've given that were specificall 


related to the impact of seismic and wildlife. 


“x 


be @) Now, I believe that you 


mentioned that Urquhart could not set up the experimental 
situation, in your prepared evidence. Would you recommen 
that further reasearch , you set up experimental situations? 

A Vege e al et ha nikeawey woud: ‘ibe 
necessary. 

QO Now, with respect to the 
procedure that he spoke of, I quess that the best ap- 
proach is the study is an ongoing operation, before the 
program takes place. However I suppose thaks that.study at 
the same time evaluating the effects of the program is 
better than no study at all. Would you agree with that? 

A In the former or the latterfk 


Q Well, that the one is bette 
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1. Meonereghian 
Cross-Exam by Evans 


than the other but that the latter is better than nothing? 

A Yes, I think to get the 
good hard quantitative data that we referred to previous 
iy, ols, advisable «to;getmbmtprion ¢tothesdisturbance, em 
isting in the area , to cet good baseline data and then 
monitor the reaction of individuals to the disturbance 
so you get an actual measurement of what the effect has 
been. 

Q Now, in Urqunart's case, do 
you know how that study was financed. I ‘understandit too 
place in conjunction with the activities of the company, 
who was carrying on seismic activity. 

A There were a number of part 
to Urauhart's study, and I can't remember the details of 
financing. No,;.1I can't remember ‘the details, at this poin 

QO O.K. we won't pursue that. 
Now, assuming that there's a problem in the area,that a 
hasn't been studied and you have an application for a 
land use permit, what approach do you take? Do you grant 
a permit and then follow up with the study of the effects 
or do you require that they undertake a study first?! 

A It depends entirely on the 
conditions. When I review a land use application I look 
at it in terms of what exactly the operation entails, wha 
species tame in the area , and what the impact might be 
in relation to the data that we have on hand, and in 
some cases we've recommended the operation go ahead com- 
pletely as outlined by the proponent . In other cases I 
have suggested that data be gathered in conjunction with 


the program and in some other cases fi have suggested the 
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He. Monaqhan 
Cross~Kxam by Lvans 


program be altered, either with an early shut-down date 
or rescheduling of activities to avoid critical areas dur- 
Png -critical+ periods.’ *©So it varies*with each application 
You have to use the judgement that you have, on each one 
as it comes, with the information that you have available 
and I might add that the information that you have avail- 
able may not be necessarily published material. It may 

be verbal communication with scientists who are working 
in that area, or at that particular moment. So, in summar 
then you-- or at least I make the best decision I can 
with the information at hand. 

QO Well} Mr .*+Commissioner,” I 
have one further question that my advisor, Dr. Pimwater 
thought of during the break. It doesn't pertain to Mr. 
Urquhart's study, but I nevertheless would like to add- 
ress*it"to this witness. 

One of the potential impacts of 
seismic operations on caribou, or I'm informed to this 
effect, results from the shot wires being left behind on 
the ground. I'm informed that this has been shown to be 
a problem on Banks Island, in particular. Would you 


agree with that? 


A It's occurred in Banks Island. 


I think even one or two of the heads were packed into the 
Inquiry here for observation. It's certainly dramatic in 
that you have a head of the animal and you have a shot 
wire and it looks like, obviously it's either led to the 
death of the animal, or impaired it. To what extent that 
occurs, in other words whether it seriously effects the 


population , I would really doubt it. In other words dey? 
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Cross-Pram by bhvals 

Cross-Exam by Gibbs 
good to see direct evidence like that. 

There has been, I think on the 
part of the land use people, efforts made to reduce this 
sort of thing and based on my personal experience on the 
north end of Banks Island last winter, where I travelled, 
quite a few miles of cut lines over a five day to a week 
period, I did not see any evidence of shot wire on the 
ground, so Obviously , if it was a bad Situation, I sus- 
pect it's not now. 

QO Was there a problem in othe 
areas as well as Banks Island? 

A Offhand I can only remem- 
ber it being a problem on Banks Island. I could be wrong 
but that's the only one that strikes me. 

MR. EVANS: 6... No: further 
questions. 

CROSS-EXAMINATION BY MR. aneer Mr. Monaghan, when 
you were giving your evidence I tried to keep a list of 
the animals you mentioned. I wonder if you could confirm 
that I have them all. You talked about fox, muskrat, bear, 
caribou,muskox, moose, Dall sheep, and Arctic fox. 

A I believe that's correct. 

I don't think I mentioned any other species. 

Q Do you have any evidence 
at all that seismic or seismic related activities have 
caused a decrease in the population of any of those 
animals* 

A No, I do not,for the simple 
reason that, as I mentioned on the Bathurst Island sit- 


vation, that the only-- in most instances, the only known 
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pre atart WT. Monaqhan 
Cross-Exam by Gibbs 
quantity is the presence or lack of seismic activity. In 
other words it's the only thing that can be identified. 


It's the only variable that's known in detail. We do not 


know the other variables that may apply 


Linke Bathuss te .ebleticr and: biotic, 


med <Situatzon 


Q Do you have any evidence 


at all, that seismic or seismic related 


activity has 


caused any concentration of any of those animals to be 


relocated by way of a different habitat? 


A Local displacement occurred 


in iwanks.wisland, according to Irquhart, 


There may be speculation that intensive seismic programs 


with muskox 


may have affected the distribution of animals such as 


caribou, but I'm not aware of any good hard documented 


evidence where all the facts are known, 


indicate that this has occurred. 


Q Yes, aside from the spec- 


ulation, there is no evidence of either 


population or a change in habitat. 


A I have no good hard evidenc 


to indicate that, no, with the possible exception of loca 


displacement of muskox. 
Q Which may 


A I presume 


turn, but how long it would take, and what the net effect 


of that would be I do not know. 


MR. GIBBS: 


my questions sir. 


MR. MARSHALL: 


questions. 


and that would 


a decrease in 


have returned. 


they would re- 


Those are all 


I have no 
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CROSS-EXAMINATION BY MR. GOUDGE: 
O 
while you may have no evidence in response to Mr. Gibbs 


Mr. Monaghan, 


questions, - take it you have no evidence that runs the 


other way either; that indicates that seismic has definit- 


ely not had such an effect, and that's what you're con- 
cerned about. 
MR. GIBBS: Surely that would 
be an impossible thing to prove that in the negative. 
MR. GOUDGE: af Mery Gibps 15 
prepared to acknowledge that no such evidence exists, tha 


ald DT -ask: 


QO Could you confirm 
that you have no such evidence? 

A Yes I would. 

@) And your suspicions lead 
you to want to find out more about it. 

A That 1s correct. 

Q Yes, Now dealing with 
muskrat in particular, you've referred on page four-- 

THE COMMISSIONER: Excuse me, 
I thought the burden of all that you've said was this: 
that you don't know enough about the interaction of seis- 
mic work and these animal populations, to be able to 
say whether seismic work has had any impact Or not, @pare 
from some isolated instances that you cited. is. that 
about the size of Lt? 

A That's quite correct, Sir. 
What I'm saying is that I don't have a good enough-- we 
don't have enough data to in fact state whether it has 


had a negative impact on populations, or not, and we have 


| 


'S 





oe 
= 7 6 7 i. 


SG a2 AM YS. ach AOL ; 





































| ON mkdoaott er 7 
addid .xyM of eenodas7 nt’ “patie of Ga m voy sfinw hé 
| adt anut dedd ‘Sonohive on aver oy 3 8: | | at he 
~Jini?eb ‘and oimetee ts sesdeliont? dedt: . | te 


i 


-noo st'vov tatw a'tedds bane ,foette ieee wid Aha 


| -tvods Bemres 





LB iuow teas viewue secdeain .AM) mee) ead) alee » 
eviteren sf4 nl dedi sve of paldd etdieeoqmi ws “Sd 
. a i] 
et eddid .1M II PHOAUOD .AM a 2 


2'jsts ,avetue Sonshive dove on satt spbelwontos oF} beisqetq 


xes Fo Lifs 


he 


miiinon voy bin09 8) 
fsoneshive dove on svad poy sets 


bsel anototaanve yzeov braAv 6) 


)  «hinow I @ey i, 
| ; 
| -37i tueds siom tuo Batti oF Jaéw oF voy 
| . 


SsSsiroD ef sent A 


—— 


fttiw onileseb wov .2asyY 0 


--ayo?t spsq no fhsriste: av'uoy ,zsluoiszisq at Sevleum 
,em 92u0Kx4 :AIMOT22IMMOD BUT 

seid? esw Bbise sav'voy z6da [ile to nasbisd az 3dpuods i 
-aiee to anotsosi9stat ett tuods dpyons wont 3'nob voy tend 


ot eids sed oF ,anoltsluqoq [samins saedi? Bas Atow sim | 


Jisqas ,jon 16 tosqmi yas bed eaatl Xtow 9imaise xzedtedw yse 


».,¢@ 
a> 


’ aT ; i] 
ted> ef »betro uvoy gad? 2esonsitent barstost smoe mot 


S#i to este ort juods 
ta 


stia ,toez1100 sJiup 2'JsAT A i A. 


ew --dpyons boop 6 eved t'nob I ted3 et polyss. mit 4 um {' 


Po a wr ia: ; | 
asd 3i seftedw etste tos at pe nash Pe ved t'nob | 
ever ow bas” .360 .30 ee 2 Josqmi ov ovis: Rapa 
. a 





re Pe Se 











T POR ese TPAC. Lat ts 





L235 


TW. Monaqhan 
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not been able to distinguish if it would have between 
short term and long term impact, so I quess I have to 
respond affirmative to both sides of the argument. 

THE COMMISSIONER: Yes, yes. 

MR. GIBBS: A great position 
to be in, Mr. Monaghan. 

MR. GOUDGE: 

O Dealing with muskrat in 
particular, Mr. Monaghan, you refer on page four to 
Martin's study and you say that it didn't find deleteriou 
effects, but that it was inconclusive. I understand you 
to say thet s bs that) so? 

A That. LS .Corescte 

O Yes. And the thing that you 
would very much like to know, that Martin wasn't able to | 


tell us, is what effect,if any seismic might have on 





reproductive rates, particularly in so far as muskrat are 
concerned. 

A That is my main concern. 
I think there could be more work done on the impact-- 
direct impact to rats of blasting,perhaps physical damage 
under varying conditions, but my primary concern is 
reproductive success subsequent to a program. 


QO Yes, .and you,said, I think 


that there is a study proposed, at least for the delta 
concerning rats. Is that so? 

A Thats Correct. 

Q Yes. Is that study presentl 
unde Way for iis Gt-otfsomet me trnthe tubure? 


A I think the field work is 
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to begin almost immediately. 

Q Yes, well is either that 
study or was the Martin study a condition of a land 
use permit? 

A The agreement was made with 
the company-- if I remember right, the agreement was made 
at the time the land use permit was being reviewed. As to 
whether it was actually put into the operating conditions 


that the study be carried out concurrently, I'm not sure. 


Q Are you speaking there of 
the Martin study? 

A Thats Correct. 

@) What about the proposed 
study? 

A The proposed study is under 


discussion. The company that it may go on in conjunction 
with has not as yet been issued the land permit as I . 
understand it. 


@ Let me ask you,whether in 


your view, this is a device which might be used to pro- 


mote future research; the attachment of research conditions 


to land use permits. 


A Tt could be used. 

Q Is it desirable in your 
view ? 

A Under certain circumstances 


I think it would be desirable. 
@) The research ,I take it, 
would in most instances be carried out by-- in the 


biological sphere-- biologists on contract or government 




























Jeti? yedite et few ,esy 


Briel & 26 nottibaed 8 yhode Prec r 


fjiw ebam esaw Snemesrps sit A. 
ahem esw insmeaszes edt ,ddpl: wedmomax T 32 -<wasqmon odd 


‘ i 
ot aA .beweivet pried aaw Pimteq een Boel Sid emit srt to 


| 





adorsrbiuog prises eto sfy9 ofn: toa vyilsusos Bew SE szodzvenw 


7 | : a6 
exca Soa m'T \widtesaaeotos suo beltzes sd vbode sad feds 


r 2O ete: piiveocue Uoy och a) 

| Cybuse nidisM sit 
~JoS rod at +6nT A . 
| Hbeaoceig ens Jueds JIBAW 0 

| Tyhuse 
Bee ai vbute pbseodoita sdiT A 

| 


moisonutmoo nk ao Gp ysm 35 4ed3 vasaseo SsdT ,felbeaubatb 
I es stimisq Sasl sft Beurat nesd toy es Gan eaf aAtiw 


th Biosterebne 


7 
mi ssijystw,uov Nes 8m 381 0 


7 


“aIg O23 beau ed Jdpim Aoinw sotveb 6 af elAy «weiv Boov 
> a 
Ofj3itStos forssest Yo tnstipst76 siz :doxssasr stusu? stom 


-etinieg seu basi of 





.beeco0 sd Blyuos 31 A Tue: | 
Ww 
stovy mi sldaxiesb 3f al Q) 
| 
© Wo 
| ae 
aonstemuotio nisstisD Tebit) A 








-sfidsuieeb of ‘pioow 44 tbe: 


,fh ates T, rfoxsseeat eT 19 = hs va va 







sit at -~yd tuo bsitiso od cit 
_jaemnzevop 310 dosttabs to ann 


| a 

















T PEPORTING L-TD. 19437 


H. Monaqhan 
CronseMxam by Goudqe 


biologists with the funding from the permittee. 

A Not necessarily. In other 
words, the funding for the study is not my concern. The 
resultant data is. 

Q I see. Now, dealing with 
grizzly bears,you spoke of the possible impact of seismi 
on grizzlies. One of the aspects of grizzly activity that 
concerns me is the activity that takes place immediately 
following the emergence from the den. Would you agree wit 
me that that activity is one where the grizzly requires 
a high energy diet? 

A I'm not competent to compar 
the energy requirements of grizzly bear seasonallyat this 
time. 

Q I see. Would you feel the 
same diffidence in agreeing with me that the emergence 
from the den time of the grizzly's existence is a crit- 
ical time? 

A As a generalization I would 
assume that to be true. 

QO Yes, and the, areayoccup- 
iedubyethe grizely,@in merging trem the den is an area 
that is therefore peculiarly important to the gGvizzaly’s 
life cycle. 

A I would assume that to 
be correct. 

O Yes, and I take it that in 
regulating seismic then, impacts on grizzlies denning 
have to be taken into account, but as well, impacts on 


grizzlies using the area they use immediately following 
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emergence from denning is also important. 

A I assume that to be correct 

Q TO be fair co you, “you. Soun 
Very Gitfidenc. £ take it, you view that as being on the 
extremities of your professional experience. 

A Yes. The other reason for 
expressing doubt is the concern with bear, as I see it; 2 
the impact of an operation immediately in the area of the 
den when the den is occupied by a bear. In other words if 
the bears are moved from the den before it would naturall 
come out of it,there may be fairly strong negative impact 
on the individuals as well as perhaps the cub. But the 
main problem remains bear in camp situations, and that 
has been my main concern, trying to keep men and bears 
apart at that time. 

Q Yes. I was suggesting a 
third problem area for you, and that is the sensitive 
time when the grizzly emerges from the den. Are you pre- 
pared to acknowledge that as a third problem area? 

A Yes, 

0 Now dealing with caribou 
you refer on page six of your paper to the Slaney work 
on the peary caribou, and I'm curious because you don't 
Fiveyro ns and i'm not familiar with it. If you can telt 
us what comments: Slaney made on the reaction of Peary 
caribou to vehicles and blasting. 

A The work was carried out 
on Bathurst Island , as indicated approximately a year 
ago, the spring of '75. They, it 1 recalls correctiy , 


observed that there was no strong reaction of caribou to 
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either seismic lines or blasting, but the problem was, is 
that there were so few caribou in the area the number of 
interactions was almost nil, I think it was a very few 
animals, and based on that there could be no real con- 
clusions drawn. 

Q I see. On page five you 
refer to some of Uraquhart's observations concerning the 
limited response of caribou to seismic operations on 
Banks Island. I take it that's the jist of what Urquhart 
says. is that so? 

A That. 1s correct, 

Q Yes. I wonder whether in 
your view that could be explained by the limited contact 
that caribou may have had with seismic operations. 

A You mean in those particula 
cases or-- 

QO Yes, in those particular 
cases, or if you wish to generalize. 

A I'm sorry, are we getting 
at the reaction that he noted or the behavioral response 
of caribou to a new physical characteristic in the land- 
scape. 

0 I'm trying to combine then, 
He noted a reaction, and let me suggest to you that the 
reaction may have been due to the fact that. caribow are 
newly experiencing seismic and haven't yet learned to 
react away from it, hence the limited response. 

A Urquhart's data, where he 
talked about the response; a lot of it was gathered in 


the fall of 1970 which was the year that seismic started 
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in Banks Island, so you could well be right. 


Q What's your opinion’ Is tha 
the proper explanation? 

A lt may or may not be. I don re 
know. 

Q Yes. Now, are you familiar 


with a man by the name of Hoffman who has indicated, as 
I understand it, that insofar as disturbance of the 
Porcupine caribou herd exists in the Richardsons, the 
greatest factor disturbing them is the hunting of caribou 
by skidoo. 

A You're referring to a short 
report to Us, or me in particular by Hoffman, and he 
speculated that the seismic program that occurred west 


of Aklavik may have brought on spring movements earlier 


| 
than normal, for that group of animals, but in the same : 


report he did indicate a possible negative impact 
of a lot skidoo travel associated with skidoos. Yes, Tom 
aware of it. 

Q And I take it, once again, 
you're prepared to accept that. 

A Not necessarily. He had no 
good data,ieither on the seismic program or on the skidoo 
traffic. It was merely an impression he had and he sug- 
gested it be looked into. 

@) And 2 take it, uUnerl vou 
see further data, you're not prepared to express an opin- 
ion on the validity of has thesis. 

A Tite COrLect. 


QO Now, Oh page 16 of your 
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paper, you refer to possible long term consequences 


arising from cut lines existing for considerable lengths 


of time in the boreal forest; consequences for migrating 


caribou. Is that the thrust of the first paragraph on pag 


16? I hope I'm not reading from the old document. 


A One. of sus: Us. k ive.goe the 


new one, and you've got the middle one, and if you could 


refer to the specific paragraph that you're after maybe 


we could-- 


Q Well, is that your view. 


Let me put it to you without asking you for a reference, 


that there is a possible long term adverse impact on 


muera tingse¢anibou, «due, ta,the existence over the long 


term of cut lines in the boreal forest. 


A I think there is a possible 


long term negative impact, yes. 


Q Would you classify it as 


substantial or again are you in the area of needing 


further research? 


A Further research is required. 


1 § 
eg take Scomments are to be taken, it would appear that 


there could be lona term negative impact, but to quantify 


it, further research is required. 


O So. this: is.one of the areas 


where you may have a little stronger suspicion although 


you still don't have evidence sufficient to,bring you 


down on either side of the argument Mr.Gibbs and I have. | 


MR. GIBBS: 


I wasn't arguing 


with you. I was just asking him to answer a question. 


MR. GOUDGE::- 


O.K. the questions 


h 





a 





» 
| zeoneupeanoD ‘vad pel sldtee 


, eitprel oldatebienos 101 ontseins aenit : 

‘naideipin 208 es2nesypeanon ;t2eto? ati 
iu ; alea a 7 

 $p6q mo dasxzpsesBq Jatt? ans Io seuss ody de itso 































.tnemusoh blo sd> mea? patheot gon mI sas ka 
| sii top av'l .@i en Ao Sag A . 2 
| 5 i+ 
| | Binos voy Ti Onis sre ©f65in offs top ev‘ soy Bas sono wait 
| edvem sects sit’ yoy geny dtasipstse of tioeqa ens of tetex 5 
| 7 - 
) --bluos sw 7 
i : . aa ; { 2 
| wWely Ww jsiy 22 .[lew 0 AOL 
| ,2oMmSisISsT 46 to? doy prides Svodtiw voy oF SL Shaq am sal | ii, 
: a2 
\ ‘ ai 
| no josqmi sezavbs met papl oldiesog & BE exedt tenis FoF 
} * s u s . 
poof ont zevo someteltze eit oF sub ,podiuss pritszplim tL 
i @ felis 
| be = 
-teeiol isetod enfd ait asnkil sus to mares 5 bf vate 
\idigsoq 8 #i setert zeta? I A al 


| 29 ,tosqmt evisspen arret prof 
Re 2i ytiezesisa vov bivow | 

) ontfsen io 4915 sft al voy e416 nieps 20 Jatanesedva 

| h 

| Croxssse1 rendsin2 

beytupet ei fotssest t8odit07 A 


a'tetens, 


} 

Saad useqaés Sluwow 3i «needed ed of sis asdoemndéo 
_ : 

witsnaup ot tud ,30sqmi svidspsn mist vaol sd Bluos szeriz 


»haritupox et dotseeet wertind ti 







lesex18 sas 7 500 ef aif? oc 2 is 
» Uy :. - 7 
| fpvedsis noloiqete tepnette s{jsil 5s sved yem yoy ors bia 
a ) 
_ 7 


voy oentid oF Jnetoittue enasbive eved & ‘nob Tike ie 


a 


7 
| “piiupis d'nasw I 2aM10 .9M 
noljasup 6 tewens os min ontaes deut 2 


Sisesup sid 4.0. +0008 iM ies 


¢ 





_ 




















W. Monaqhan 
CTopie Ndi by cCoudye | 
| 
| 


19442 


1| Mr. Gibbs and I posed to you. 

2 | THE COMMISSIONER: There are | 
| two sides of the same coin. That's what you were-- 

rf MR. GOUDGE: 

5 QO Yes, my question of the 

6 witness is, isn't this a case where his suspicion has him 
. leaning on one side? 

8 x Yes,if we consider, not 

7 |) onlyeexistamg, cut lines , butytheypossibijaty of an 

19 increasing number of cut lines in the future. 

11] O Yes. Is . your. suspicion 
12) strong: enough to make you an advocate of the need to 
13 develop seismic techniques that avoid the need for cut 

4 lines? | 
re A Well, as was mentioned | 
16 earlier this morning, I think it would be grand if seismi¢ 
\ | 





oe 


od 
29 | 


30 


seismic should. not occur .in these 
create cut lines. What I'm saying 
EO.carry Out pesearch,to Quantify 
ing cut. lanes pluspany future cut 


in fact they could be managed, in 


QO Now, 


pel! ld be carried out in a fashion 
Seas selemie. lines... am not insdsposation to.state that 


areas because they 

is that it is desirable 
the net impact of exist 
lines that may occur, s 
other words, if necessary 


position on pushing for 


some more data available, to indicate net impact. 


sir you spent the tail 


end of your paper dealing with, in specific terms , cum- 


ulative research needs. Let me ask you-- I take it, long 


term research is obviously , in your’ view necessary as a 
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backup for land use regulations. 

A Yes. 

Q And I would ask you whether 
you would see that being provided in the existina,struct- 
ure , at least by the Northwest Territories Fish and 
Wildlife Service. Is that the best organization that you 
see at present? 

A I'd prefer not to comment 
on that. That comment could be directed perhaps to someon 
else in the organization. 

What I'm stating is 
that Im looking at the technical aspects of impact and 
not administrative. 

0 I see. 

Now, lastly sir, you talk | 
about minimum height restrictions and one of my friends | 
asked you about this . You say in your view , they're | 
iafuer? ase arecabla. end Ll take it, you re weterriig. se 
restrictions as a protection for the animals you speak of 
Does it apply to birds as well, in ‘your view? I’ take it, 
it does. I didn't put that very well. Let me put it 
another way. If they're unenforceable for animals, they're 
unenforceable for birds, because the planes can't be kept 
above the minimum height. 

A I would assume it to be 
true, again stressing that education may, in the long 
run prove more beneficial. 

Q Let me ask you why you hold 
the view that they're unenforceable. Is that based on any 


data , or simply your own incidental. experience? 
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A It is not based on any data 
It is based on my experience in the field as an officer, 
anoae wheter ‘mm refemring, tordis the: factethat;ida think you 
would have to have a fairly well trained person who would 
just happen to be in the area that was being subjected to 
low level aircraft activity buzzing wildlife. 

Q So you rely on the good 
faith of the pilot or you have large scale, on the ground 
enforcement officers, if you're going to rely only on 
this device. 

A That is true, and that's 
why perhaps, I lean towards the educational approach. 

MR. GOUDGE: Yes, thank you. 
I have no more questions of this witness sir. 

THE COMMISSIONER: Any re- 
examination? 

MR. BAYLY: I have one questio 
in re-examination. 

RE-EXAMINATION BY MR. BAYLY: 

O Mr. Monaghan, in answer to 
a guestion read by Mr. Evans, you spoke about alteration 
of behaviour that was studied by Mr. Gray, and later in 
response to a question by Mr. Gibbs, you talked about 
muskox and changing habitat, as a documented observation 
of somebody. Was this-- were you talking about one and 
the same set of observations. Is that what Mr. Gray ob- 
served? 


A The local displacement I 


was referring to is noted by Urquhart. 
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| 
| 
in Crier | 
alteration of behaviour was not a change of habitat. 

A The information that I was 
made aware of verbally, was related specifically to a 
change in feeding minutes versus resting minutes versus 
the period in which the animals were moving, a comparison 
being made after the harassment with data he had before 
the harassment occurred. 

MR. ee Ava ves All rights. Dhajs ls 
the only question I had in re-examination. Thank you very 
much Mr. Monaghan. 

THE COMMISSIONER: Well, than 
you very much Mr. Monaghan. We appreciate you attending. 
We're very gauch in jour debt, sir. 

MR. BAYLY: Mr. Commissioner, 


IT have Mr. Trudeau here and he's ready to go on. I might 


point out that this. is Mr. Hugh Trudeau,,sir.. 


THE COMMISSIONER: Right. 

HUGH TRUDEAU, sworn: 
DIRECT EXAMINATION. BY MR. BAYLY: 

MR. BAYLY: Mr. Commissioner, 
I understand that Mr. Trudeau has been sworn and I wonder 
Mr. Trudeau , if before going into your evidence you 
would-- 

THE COMMISSIONER: Pause a 
moment, would you please< 

SOrry »: Mr. 

Trudeau , carry on now. 

MR... BAX GY: 

Q I wonder Mr. Trudeau if 


you could go over your resume of experience before the 
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HW. 'aviebestvur 

in chiet 
Inquiry. 

A Yes, certainl 
I went through the elementary and high school, through 
the Manitoba and the Alberta system,following which I 
served for three years in the R.C.N. I moved to the 
Northwest Territories in 1965 and I began my service with, 
what was then known as the Department of Fisheries in 
1967. From '67 to '69 I served in various casual position 
with the service , both in the enforcement and various 
technical capacities. 

I went on permanent staff in 
1969, as a what we call aGtT 1, the lowest level enfor- 
cement officer. From 1970-1972 I was a level 2 enforcemen 
officer, and in the later part of 1972:°I was asked ‘to 
head up, what we call the Environmental Control Section 
for the Fisheries and Marine Service.Later in that year, 
through reorganization and one thing and another , I ; 
moved up ‘tora level 4, as officer in «charge of the wester 
sub-district, which included all of the Mackenzie Valley, 
the delta, Banks Island, and all of the high Arctic islands, 
in other words the area that was being utilized for oil 
and gas. 

In 1975 I was appointed as Chief 
of Enforcement for Fisheries and Marine Service, western 
regionplandwas lof cPebruary o9thyofcthiswyearch am acting 
istrict Manager for the Fisheries and Marine Service 
in the Northwest Territories. 

I received, while in the service 
of the Fisheries Department, several courses on-- in 


training. courses, covering such things as supervisory 
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Me, Thittdedu 

In: chaver 
management, effective report writing, a law enforcement 
course through the Vancouver Police Academy, Canadian 
Emergency measures, and as well, Arctic survival and that 
Soreeor course, anc “I"m-alsovarriltated with’ the’ "st. 
John's Ambulance. I hold Advanced First Air, First Aid 
Instructor's certificates and I'm presently the chief 
Training UOLt reer for “St=."~ Jonn's “Ambulance” in*the Nortn— 
west Territories. 

As for my associations, I am and 
have been since the inception of that committee, a mem- 
ber of the Land Use Advisory Committee and as of this 
February, as Acting District ‘Manager, ~I"m also”’a member 
Gr-tne Arctic -Waters Oil” and™Gas RAGEABEOE Wade PGE the 
Department of the Environment, the Arctic Environmental 
Steering Committee. 


I have been involved for the 


past eight or nine years, in fisheries management at all> 
levels with particular emphasis on regulations and law 
enforcement. I have been associated with other agencies 
responsible for wildlife Management ,non-renewable resources 
management, as for instance my four years with the Land 
Use Advisory Committee, and I have several years of ex- 
perience in training, both as instructor and program 
manager with the Fisheries and Marine Service and with 
St, John Ambulance. Much of my work has been with 
Native Canadians, both Indian and Inuit peoples of the 
Northwest Territories where I've resided for the last 
ten years. 

Q Thank you, Mr. Trudeau. I 


wonder if we could turn to the beginning of your present- 
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ation on seismic and its effect on fish. 

A The oil and gas industry, 
mining industry and various agencies of the Federal 
Government have been actively involved in the development 
of the resources of the N.W.T. for many years. The 
Department of Fisheries became involved with the commerc- 
ial fishery on Great Slave Lake almost 30 years ago and 
has had personnel stationed in the N.W.T. since that time 
It was not until 1971, however, that the Department be- 
came actively involved with the industrial activities 
associated with the search for oil and gas reserves. 
Prior to that time involvement was minimal in those field 
and usually related to problems associated with the use 
of explosives in lakes or the construction by industry of 
temporary crossings of rivers to gain access to areas of 
interest. 

Until 1971, there was no require 
ment within the Fishery Service for industry to submit 
plans for forthcoming programs, To report their presence 
in the field or to report any problems encountered which 
might have an effect on the aquatic environment. It was 
left to the Department to detect these activities in the 
field by conducting patrols usually associated with 
commercial fisheries and to take the necessary action to 
prevent or rectify problems which might occur. There was 
a small force of Fishery Officers located in Hay River 
with a small operation budget to work with, and the whole 
of the N.W.T to be covered. The Department's activities 
were necessarily geared to commercial fisheries. It is 


not surprising, therefore, that little attention was 
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Tn Gr lveirest 


paid to industrial activities which were taking place, 
prom rio elo: Ik. 

The discovery of oil and gas in 
Alaska in 1967 added a new impetus to the search for 
hydrocarbon fuels in the N.W.T., and the level of activit 
increased quickly. The Department of Fisheries concern 
was growing as industrial activity increased, and by 1970 
and'71, there were plans established, or to establish 
rather, offices in Fort Simpson and Inuvik in order to 
better regulate these activities from the point of view 
of protecting the fishery resources of the N.W.T., and 
these offices were finally established and manned in 1971 
and '72. 

The district headquarters was 
moved to Yellowknife in 1971. This office is staffed by 
the District Manager, Chief of Enforcement, an administrat- 
ion support staff and three Fishery Officers. The Hay | 
River) station is our largest single facility in the N.W.T}, 
and it contains a bacteriology lab, offices and equip- 
ment maintenance facilities. 

At the same time-- this would 
be in 71/72 approximately, a set of guidelines was pre- 
pared indicating the Department of Fishery's concern and 
giving guidance to industry to enable them to comply with 
the legislation then in effect. A system of reporting 
proposed activities was incorporated in the guideline 
which would permit the Department a chance to review, 
assess and respond to each program in advance, thus 
hopefully avoiding problems inthe field. 


This guideline was no sooner 
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distributed to industry, than the Department cf Indian 
and Northern affairs enacted their Land Use Act and 
Regulations and began a similiar exercise. It was then 
agreed to use the Indian Affairs legislation and the 
resultant Land Use Advisory Committee as the focal point 
for submissions from industry to government and to includ 
the Department of Fisheries requirements in the condition 
of the Land Use Permit. This was a beneficial arrangement 
to both industry and government as it saved a great deal 
of expense in administrative costs and unnecessary 
duplication and delay in processing. 

The Land Use Advisory Committee 
has been criticized many times and from many quarters 
simee Hit! s.\aimiception. inido719Sbut- in*tallirness* tomthose wh 
seb. G4 up and got’ it working’ 4°an-.my view Ve must’ be 


viewed as a success. In the last four years it has pro- 


a 


cessed hundreds of applications, and tried to follow 
each program through to completion, ensuring that min- 
imal environmental damage takes place. It has not always 
been successful , however, and it is the failures of the 
system which get the greatest public attention. 

The evolutionary process which 
has taken place in this committee over the past four year 
should continue. As the member agencies gain experience 
the benefits to all concerned should be realized in real- 
istic conditions attached to Land Use Permits which will 
permit the best use of resources with minimal environment 
al effects. 

Programs which were to be con- 


ducted in the aquatic environment required a licence from 
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ny Chee! 
the Department of Fisheries if explosives were to be used 
and I refer you to section 5 subsection 5 of the North- 
west Territories Fishery Regulations, which at the time 
that the Land Use Committee came into effect was section 
4, subsection 8. In most cases this involved extensions 
of land seismic programs across rivers and lakes, but as 
the search for hydrocarbon extended off the Arctic coast 
into the Beaufort Sea, this licence became the only auth- 
orization required, as it was outside the terms of refer- 
ence of the Northern Inland Waters Act and the N.W.T. 
Land Use Act. In most cases however, these offshore pro- 
grams are still submitted to the Land Use Commitee for 
response, as well as to the Fisheries and Marine Service 
for the issuance of the licence. The applications are 
distributed to the member agencies for comment and a 
letter is sent by the Department of Indian and Northern 
Affairs pointing out the concerns expressed by the com- 
mittee and usually suggesting conditions which should 
apply to the program. | 

Now, before I discuss the most 
obvious fisheries problems associated with the marine 
seismic work I would like to briefly outline some of the 
fisheries problems associated with land seismic. 

The areas in which this type 
of activity takes place are almost always difficult to 
get to. In gaining access to remote areas it is necessary 
to clear trails through brush and cross rivers and lakes, 
and here is where serious damage can be done. The practic 
before the Fisheries Service got involved was to simply 


bulldoze logs, brush, dirt, as well as snow and ice into 
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ther stream 1 tomconstruct’ a bemporary bridge. These: croess- 
ings were left for the most part, to be removed by the 
spring flood. We found, however that these crossings did 
not wash out quickly and in some cases, logs and trees 
weren Stildmanm place, many years dater., Initially ,, these 
crossings act as dams causing flooding upstream and result- 
ing in destruction of vegetation and erosion of the banks 
They may also destroy fish spawn on the downstream side 
by restricting the flow of water. When the crossing does 
finally wash out , the debris and sediment may cover 
spawning areas or the siltation delay spawning runs into 
the stream. Cuts made on the banks result in long term 
erosion and downstream siltation problems which could 
last for several years depending on how quickly the area 
re-vegetates. In the delta, this damming action may pre- 
vent the annual inflow of water into the perched lakes 
during the spring floods. 

THE COMMISSIONER: Excuse me, 
what is a perched lake? 

A That would be a lake which 
is higher than the normal level of the river, so as the 
flood waters come up the water flows into the lakes. 

One crossing if considered alone 
does not represent what would be called a serious envir- 
onmental problem. Each industry program , however result 
in many crossings of many streams and in some cases sev- 
eral crossings of the same stream. This situation, multi- 
plied by the number of operators and programs per year 
starts to take on significant proportions and obviously 


had to be controlled. Operators are now required to pre- 
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serve the layer of vegetation on slopes of rivers and 
lakes. They can use snow, and pumped water to form ice 
bridges at crossing sites and these have to be removed 
upon completion of the program. In the few cases where 
reinforcement is required , limbed trees maybe used if 
authorized by a Fishery Officer, and these must be re- 
moved before break-up. Although there are still many log 
jams across creeks resulting from crossings constructed 
Brier -tOl197 1, i'm quire confident “that this situation 
Wacewbeen rectified. [tte still ‘necessary every year to 
remind operators of the requirement to remove ice and 
snow crossings before the end of the operating season, 
however. 

A secondary potential effect of 
seismic on fisheries is pollution of water bodies by 
fuel spills and improper garbage and waste disposal. a 
are, regulated in the most part, by the Land Use Permit 
and in most cases, no longer pose serious problems. A 
vast improvement in handling procedures for these mater- 
ials has been evident over the past few years. 

In spite of these improvements 
there are still several spills each year, some of which 
do reach water bodies. The high cost of operating in the 
north plus the unforeseen problems of weather conditions 
are incentives to industry to accomplish as much as pos- 
sible in as little time as possible. Under these pressures, 
some operators will take calculated risks, such as cuttin 
back on environmental safeguards or proceeding when 
weather and ground conditions are poor.The Fisheries 


Service has prosecuted four or five companies in the last 
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four years for violations of the pollution section; that's 
section 33 of the Fisheries Act, when the violation was 
found to have resulted from negligence on the part of 

the operator. I feel it is essential that this enforce- 
ment effort be maintained if the environment is to be 
protected. 

Once we began to turn our atten- 
tion to effects of seismic operations on fish through the 
use of explosives, back in 1971 roughly, we were immediat 
ly faced with a lack of knowledge and experience. We knew 
very little about the techniques used by industry and the 
problems associated with them. We knew little about ex- 
plosives and their effects on fish, and in many cases we 
knew little about the resource we were responsible for 
protecting. Our first steps into this field were, there- 
fore uncertain, and many decisions had to be based on 
what little information we had. At the same time we beaad., 
to gather as much data as we could, on the problems 
associated with the use of explosives and the resource 
we were working with. 

We tried to bias our decisions 
to be on the safe side in dealing with lakes and streams, 
and in most cases we simply refused to authorize the use 
of explosives in these systems until we knew more about 
them and the implications of such programs on them. With 
very few exceptions this is still our attitude. 

The offshore area of the Beau- 
fort Sea was treated differently. We did not expect very 
large concentrations of fish to be found in the greatest 


part of the area, excepting small bays and inlets along 
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the coast, and we felt we could proceed with caution in 
most of these areas. 

Our review of studies that had 
been done in other parts of the world, suggested that 
there was a threshold pressure generated by explosives 
above which fish kills were a certainty. The threshold 
appeared to be in the area of 40 pounds per square inch 
as reported in Hubbs et al in 1952. It also appeared 
that the pressure generated by an explosive could be kept 
below this threshold by burying:\the charge in the sea 
bottom to an adequate depth. Based on these assumptions 
we began authorizing the use of explosives in areas where 
the water was present below the ice-- this is during win- 
ter of course-- providing that the charges; were buried 
according to a formula that we set out. At first we re- 
quired a five pound charge of 60 percent geogel or 


equivalent high velocity explosive to be drilled down. toa, 


_a’depth of 40 feet, measured from the top of the charge 


to the sea floor. Every one pound increase in charge 
size required a further one foot depth above the charge, 
so that a 45 pound charge would have to be 80 feet below 
the ocean floor. This was later revised as more data was 
received and the present chart being applied is as follows; 
and I refer here to a report of the Seismic Seminar, that 
was held in Yellowknife in May of this year. From zero to 
five pounds- 60 feet, from five to ten pounds- 75 feet, 
from ten to 25 pounds- 100 feet, 25-50 pounds- 125 feet, 
50- 125 pounds - 150 feet andj25 pounds to 200 pounds ~ 
180 feet. 


To use the example of a 45 pound 
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charge, as above, it now requires a depth of 125 feet 
above the charge, as opposed to the 80 feet as originally 
required. However, because the consistency of the bottom 
materials affects the rate of decay of the pressures 
generated it is impossible to predict the pressures which 
will be generated in the water. 

This more stringent requirement 
can be relaxed in areas we know are not particularly sen- 
sitive but are applied in all areas where we are unsure 
of the sensitivity . We have also begun to permit charges 
to be set at these depths in some small lakes in the delt 
where we do not believe there are fisheries concerns or 
where the resource is not being utilized by native people 
Where we have allowed such shooting we endeavour to mon- 
itor the area for signs of fish kills after the spring 
thaw but “have: not” found any indications ‘of ‘such kills: to 
date. 

Although we are fairly confident 
that these depths requirements provide adequate protect- 
ion, we still do not have all of the answers and the data 
leaves a lot of questions unanswered. We, therefore con- 
tinue to be very cautious in granting approvals. 

I would like now to briefly 
summarize some of the findings of the studies done to 
date. 

All of the studies found that 
explosiGns ’hait fish: °The narure of "therm inyjuries-“are 
always"simii tart” Professor %A.PPekKnight "reports in®? The 
Effects of Dynamite Explosions on Fish" 1901 and I quote 


" Post-mortem examination of a large number of these 
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fish all showed similiar effects: great capillary 
hemmorhage from branches of the messenteric arteries 
congestion of the liver and spleen, and invariably 
rupture of the swim bladder. Portions of the intes- 
tines were usually forced dorsally into the cavity 
of the swim bladder where of course, there was also 
much blood. In rare cases there was rupture of the 
venous sinuses feeding the auricles’ End of quote. 
Further on he says in reference to the swim bladder, and 
I quote again 
"The rupture is evidently due to pressure. When an 
explosion occurs, there is a sudden liberation of ga 
tending to produce a compression of the water at the 
site of the explosion. The wave of compression trave 
outwards in all directions- upwards, downwards and 
sideways. The direction of least resistance is of 
course, always towards the surface of the water, 
hence the upheaval which follows an explosion. Quite 
frequently we found three other marked injuries, 
especially in large fish like pollock. Often in thes 
the liver was compressed into fragments, the ribs 
were detached from the vertebrae along the whole 
length, and the flesh or temporal muscle over the 
skull, after the skin had been cut could be raised 
from the surface of the bone, leaving it as smooth 
and clean as a piece of polished ivory. Here again 
the cause of the dislocation of these structures 
was pressure. The fish is veritably flattened be- 
tween the compression wave of the explosion on one 


side and the unyielding water on the other. The ribs 
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are torn from their attachments, the liver crushed 
to pieces and forced backwards into the extra-perit- 
oneal cavity, and the flesh raised clean off the 
flat bones of the head. The surgeon sometimes meets 
igus Similar experience in accidents due to crushing. 

Nowvexternaiimarks’ or’ injuries 

were visible on any of the fish, in either fresh or 
salt water" End of quote. 

Professort Knight 'Ssestudyorelied 
on examination of free swimming fish which just happened 
to be in the study area. Subsequent studies used caged fi 
at measured distances from the charge and some took pres- 
Sure measurements in conjunctionwith the caged fish. None 
of the studies that I'm aware of, however did any work on 
sub-lethal effects. Fish which were alive following the 
blast were either killed and examined for internal injuries 
Or were re-used: in subsequent blasts and then killed and | 
examinec. It is not known therefore, if fish which suff- 
ered minor internal hemmorhage would eventually recover 
or if they would die some hours or days later from these 
injuries, or if they might be more susceptible to predi- 
OS. 

Fach study done was limited by 
the environment and species of fish used for each exper- 
iment and therefore the findings varied as to the size of 
the kill area, the numbers of fish killed. The method of 
setting and shooting the charges varied from shots jetted 
into the bottom to open water shots at various depths, and 
to shots set in ice and frozen in before shooting. All of 


these variables affected the lethal range of the shots. 






















pad * ve 
adeem * sea 


acento 








y ne tan ey Lome | Bu 
 pettes ohats aladete. Joedetos4 hon ay as a nape! e rs Ver 
bensqqscd tout dotdw det? palmmbwa sort to rset alae tbe 
fat? bepso ‘Been esibuie ‘dnoupsedte ‘ae ‘youd = add ‘ai ed oa 
-nexq Moot smog | bas ‘optene ort moxt jannesale es Ohese 7 
eron ett bepso ent dd iwpodtsit 109 ni asnemetuesom sive 
10 Axo vas bib tevewod ‘ste otewe m't 36nd asibude oda 2 | 

















eft patwollot avis a19W dottw dort a1oe¥is ‘Leilgel-due | 


Coan 
_ i - 
as 


» ; Nn fe 
ant. “ae 


bne beflix sed? bas atesid jnoupoedie at beei-6t Siew 10 13 7 ae 
tive dotdw fat? tk ,sroterwdd nwond don’ at +I benimexe er ee 
yevone: yilsusaevs bivow epsdzomned Isexadal tonim bere jer. 4 : 7 
saods nos tedel eysb xo exuod omoe ob bivow yond 81 40 of r rang 


~Ibexc od eldistaeaeue etom sd tdpim vend ti to .esiwtnt | ts: 


J rf if 


[me Senzetnkt tot ca eae Bers bol Lint 4onsis sisw taaltd | 
| *gsoy [SS 


vd botimifl esw snob ybude Hosa . | | 
-yaqxe dose xo? been dett Yo estoeqe bre dremmoxivas edd ies 
30 ssie ody oF as betisv epaibatt ons erolexeds bas tmemt | 
to boritom ed? .bellix dekt to erodmen odd ,s078 Sita saz 
bettet etode mox? beizav septesds odd pnistooda tne pnistee | 
Ens ,adtasb avoitsy Js atonda 1935w raqo ot mostod of3 odak 
$0 [fA .onidoode eioted ni mesoxt bas 992 ab tee 2f0da od 
.etoda sy to Sprist Leritel ‘odd -besoe22s eoldatisy orert | 























ine) mew N = 
WwW 1 eo) 


19459 
H. rudeau 
In chief 
There are therefore many variables to take into consid- 
eration when trying to predict the effect of any given 
program. 
Mr. Ermine A. Christian of the 


Naval Ordance Laboratory in White Oak, Silver Spring, 


Maryland published a study he had conducted in 1973, called 


"The effects of underwater explosions on swimbladder fish! 


in which he put forward the theory that rather than the 
pressure being the lethal component of an explosion, that 
1% wae the rarefaction which followed the pressure’ wave 
which killed fish. He describes a cavitation effect be- 
hind the advancing pressure wave and relates that to the 
injuries found in the dead fish. 

The rarefaction refers to the 
negative pressures which can be seen on the oscilloscope 
following the initial pressure wave. Christian, 1973, 
describes this effect and the resulting cavitation, and 
I quote again. 

" A typical underwater explosion generates a spheri- 
cal shock wave. The peak pressure at the front of th 
outgoing wave decreases with the increasing range. 
When the shock wave hits the air-water interface at 
the surface, a tension wave, the inverted image of 
the outgoing compression wave, is reflected back 
down into the water. Water cannot support very much 
tension. When the neaqative pressure is larger than 
some critical breaking pressure, the water is torn 


into many bubbles, 1.€., Ut is cavitated,” 


Mr. Christian points out that th 
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findinas of the many studies done are not consistent when 
considering only the charge size, for example, Hubbs and 
Rechnitzer, 1952, found fish near the surface were killed 
by pressures lower than those required to kill fish near 


the bottom. 


Mr. Christian reports, and I 
quote 
"Young salmon that were tested by Muir, 1959, could 
‘usually survive decompressions of about one atmos- 
phere; but when the pressure was lowered to the vapo 
pressure so that the water cavitated, mortality was 
high. In contrast to these injuries caused by negat- 
ive pressures, no ill-effects resulted when Rowley, 
1955 subjected rainbow trout to positive pressures o 
more than 13 atmospheres." 

Now these two studies were not related to explosives. 

Mr. Christian reports that the swimbladder explodes ™ 
when a fish is within lethal range of an underwater explo 
sion, and I quote 

" Ruptured swimbladders examined in CBL, 1948 tests 
always showed the edges of holes turned outward and 
debris from broken blood vessels blown into the 
abdominal cavity. 
And this contrasts with the reported injuries found by 
Professor Knight and others. 

Now, the question of negative 
pressures versus a positive pressure , had been considere 
prior to the Naval Ordinance Lab study being released. 
Work done by Gulf Oil in conjunction with the Fisheries 


Service made us aware of two possible aspects of an 
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explosion, other than the peak pressure, which may acc- 
ount for the kill. One was the rarefaction or negative 
pressure and the other was the velocity of the explosive. 
When considering the rarefactio 
as recorded on the oscilloscope there was some question 
as to whether the values recorded could be interpreted 
as actual negative pressures at the hydrophone. It was 
felt that it may be a physical characteristic of the 
crystal in the hydrophone. Many discussions on this sub- 
ject between myself and Mr. Elders and Mr. Prudholme of 
Guld Oil failed to resolve this question. The work done 
by the Naval Ordinance Lab would certainly seem to verif 
the rarefaction theory, however there are still many 
variables involved and more work would have to be done. 
The velocity of the explosive 
also seems to have an effect on the lethal range of the 


explosion. It has been demonstrated that black powder is, 





shown by R.G. Ferguson, LHVeLocey, meee Ar in 29 S2\e an 

others. Ferguson found, and I quote, 
" Black powder when detonated with an electronic 
squib, was relatively innocuous to yellow pench" 

He also says 
" The nitrone charges, on the other hand, were 
decidedly harmful to yellow perch and other species 
of fish; Even a.one pound charge killed some perch 
at distances up to 200 feet" 

Rad “it coriclusivon he ‘states 


" The initial tests of black powder charges detonat d 
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with nitrone primers proved such charges to be most 
destructive to fish. Subsequent firings of nitrone 
primers alone indicated that in the black powder, 
nitrone primer charge, the latter component was the 
lethal agent." 

One of the main differences be- 
tween the black powder and the nitrone charge is the vel- 
ocity of burning. Black powder has a detonation speed of 
approximately 2000 feet per second. The detonation speed 
of dynamite ranges from 4000 feet per second to 23,090 
feet per second, depending on the strength, intensity and 
SradeweLthrefercyousto iM. Ro tFalk*sestudyioé b973orThis 


velocity is recorded on the oscilloscope as the time take 


to rise to peak pressure. If this is the case then the peak 


pressure may not be as critical as the velocity of the 
charge. It seems, however , that the high velocity powder 
is necessary to get good seismic recordings and therefore 
cannot be regulated to any useful extent, although I am 
Still pursuing this subject with industry representatives 

Having considered all of the 
variables involved and the many questions left unanswered 
it still seems reasonable to try to keep the pressures 
generated as low as possible for any given charge. It is 
obvious that we do not know conclusively what lethal rang 
a particular size charge will have as the circumstances 
vary with the site of the program. 

mngacddition to trying to controt 
the pressures generated in the water, we also try to 
assess the effects of each program on local fish populat- 


ions. *Thisfiscvery*difficultxtosdovin most cases;casathe 
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seismic programs are conducted during the winter months 
and under ice-- I should say many of them are. In many 
cases no eee WS available on the fish resources prior 
to the program. We try to monitor the area after spring 
thaw for evidence of dead fish , but to date we have not 
found any such evidence. 

We have monitored seismic prog- 
rams during the summer months when linear explosives such 
as Aquaflex. and Primacord have been used. Linear explos- 
ives are high velocity explosives with a water proof cas- 
ing and are manufactured as a cord and sold on reels. 
This method reduces the actual charge size by spreading 
the charge over a larger area. For example, 165 feet of 
Acuaflex 200 grains per foot is equivalent to 4.9 pounds 
of geogel. Its detonation speed is 20,350 feet per second). 
We have observed what could be called minor fish kills in 
the area of 10-20 fish per Shot. A major difficulty even 
in summer months is in determining how many of the fish 
killed float as opposed to those which sink. 

Studies which address this prob- 
lem come up with varying results. Fitch and Young,1947, 
indicate-a- ration whieh varied from i to- i to” 1l2”"to 1, 
floaters to sinkers. Knight in 1907 found 1/3 of the fish 
killed floated. The studies were done with different 
species and this may explain the variations. No similar 
work has been done with species found in the N.W.T. and 
Beaufort Sea, to my knowledge. 

The study done by M.R. Falk, 
1973, then with the Fisheries and Marine Service, looked 


into the effects of linear explosives on fish. The man- 
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ufactures brochures on the explosives indicated little 
or no lethal effect on fish and no independant studies 
had been done to my knowledge prior to 1973. Falk's results 
indicate and I quote 

"From the combined results of experiments 1 and 2 
it was evident that fish near the surface were more 
susceptible to injury than those near the bottom" 
Falk later describes the lethal range area for a given 
Size of Charge , and I quote 
" The LR 50's (the brackets here are mine-- Lethal 
Range for 50 percent of the test organisms) were 
founda to be 50 and 12.5 feet at depths of 3 and 7 
feet respectively for the combined results of exper- 
iments 1 and 2. These values were used as reference 
points to define the lethal zone surrounding the 
Aaquaflex Charge. This zone was extrapolated to the 
Surrace at a horizontal distance oF 80 feet. The 
Nethal areas at a depth cl 7 fteer, 3 feet and at 
surface were calculated as 6,500 , 16,500 and 
36,200 square feet respectively. The lethal volume 
associated with 165 foot length of aquaflexdetonate 
on the bottom at a depth of ten feet was then 
Ve5,000 Cubic leet" 

Tt can be seen from the data 
available that explosives are lethal to fish, even when 
used in relatively small charges such as are found in 
the linear explosives. The area affected by a given 
charge varies according to the size of charge, the type 
of powder, the method of setting and shooting employed, 


the bottom and the water conditions at the site. The 
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1 effect of the charge on fish varies according to the 

2 || species of fish present, the abundance of fish present, 
as well as the depth at which the fish happens to be, the 
distance from and the orientation to the charge. Further- 
more it has been reported in Fitch and Young, 1947 and 
Knight in 1907 that fish are not frightened away by a 


blast. It is possible that some species may even be 





attracted to the site of a blast to feed on the dead and 


injured fish. 





Less is known of the effects of 
cm explosives on sea mannals than for fish. Fitch and Young 


LZ in 1947, reported at least three occasions when Californi 


=) 
1ee) 


sea lions were killed, but California grey whales observed 
14 in the area of the blast were seemingly unaffected. The 


15 Fisheries and Marine Service , Arctic Biological station 





16] has endeavored to study this problem with ringedS©41 ‘mye 
17 | study can only be viewed as a preliminary assessment at 
18 this point and no plans have been made for further work. 
aS, The report on the work done during the summer of 1975 


20 by Dr. T. Smith has not been published as yet, but the 

Zi results were relayed to me through personal communication 
eZ with Dr. Smith. Briefly, out of six seals held at distanc 
22 varying from 50 feet to 500 feet, from a 50 pound charge 

of 60 percent geogel, only one of the animals had any out- 
25 | ward signs of injury. The animal at the 50 foot station 


4 developed a nose bleed following the blast, but post- 


| mortem examination did not indicate the injury was seriou 
a and it was felt that the seal would have recovered. 
Ay From the little evidence avail- 
4 able, and taking into consideration,- the density of seals 
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1 in any given area, it seems unlikely that a seismic prog- 
2 ram could significantly affect the seal population by 


31 way of the immediate lethal effects on the animals. 














4 This does not preclude the possibility that the disturb- 
| ance caused in the area might affect the behavioral pat- 
6 | terns of the animals so as to cause them to abandon the 
| area. This could have a significant impact if it happened 
g'| in an area where suitable alternative sites were not 
) available or if it caused females to abandon. pups or 
10 pupping sites. During years when the animals are under 
sees stress through natural circumstances these effects could 
12 | be amplified even more. These are certainly interesting 
13 | possibilities to examine but they are extremely difficult 
and perhaps impossible to test. 
a, Fitch and Young, in 1947, also 
16 | reported incidents of deaths of sea birds, particularly 
17 || those that dive for food. When the birds happen to be 
4 submerged when a shot is fired. We have not observed any 
19 comparable incidents with the programs we have monitored 
20 to date, and this is probably a further indication that 
es no fish kills of any significance have resulted as it is 
5 tne dead fish that attract the birds to the area.” On the 
| few occasions where we did find fish floating after a 
24|| seismic shot, we suspended the shooting operations. 
54 | In summary then, the use of 
26 | explosives in waters where fish are found, poses a threa 
27 to local populations which must be protected. We are at 
28 | present providing this protection by requiring shots to 
| 


be buried in the bottom thus keeping pressures as low as 


possible, encouraging the use of smailer charges, encour 
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aging industry to utilize other energy sources wherever 
possible, and by encouraging investigations by industry 
into the development of less biologically offensive 
dynamites. 

I would like to conclude by 
mentioning briefly some to the non-explosive energy sources. 
These include Flexotir , a small 2 ounce explosive charge 
detonated in a perforated cast iron spherical shell or 
cage, Vibroseis, which hydraulically generates vibrations 
or pardon me, hydraulically generated vibrations are dir- 
ected toward to the sea by means of transducers. 
Hydrosein; this system generates a powerful energy wave- 
front by means of implosion created by a massive cavitat- 
ion through the action of a piston in a piston chamber. 
Gas source seismic profiles; these involve ignition of a 
mixtures of acetylene and oxygen in a rubber tube which 
exerts a pressure of about 300 pounds per square inch. 
Dinoseis: this uses a mixture of propane and oxygen 
ignited in an expandable chamber. The exhaust gases are 
vented to the surface. Flex-o-gun, which is similar to 
dinoseis but the propane mixture igniting works against 
a moveable piston. Aquapulse: propane and oxygen are 
ignited in an elastic walled container. Sparker: a high 
voltage condensers discharge electrical energy into cable 
towed behind a vessel. Discharge through electrodes in the 
water causes formation of steam bubbles, the wire explode 
which is modified and more efficient versione Hydrosonde 
similar to the echo sounding using a spark ignition of 
gases or water displacement to create high energy sound 


pulses,Vaporchoc : energy is released when a bubble of 
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steam collapses and hydrostatic pressure causes rapid 
inflowing of water, and the Par Air Gun: high pressure 
release of air directly into the surrounding medium. 
These descriptions were taken from the Falk and Lawrence 
eeport (Of 1973, which I will refer you to if you, want 
further descriptions of those systems. 

These systems, with the exception of the air gun 
are not being used in the N.W.T. for various technical 
and logistical reasons. They do not produce suitable re- 
cordings in this area, or the equipment is too large and 
bulky to use in shallow water where the size of boats is 
restricted. Winter operation is hampered by freezing and 
breaking of the equipment which must be immersed and with 
drawn from the water many times in each line. 

The air gun has been used quite 
extensively in deep water, ten feet or deeper, in the 
Beaufort Sea and has been found to produce acceptable 
seismic data. The equipment is large and is usually 
mounted on large vessels which limits its use to water 
over 20 feet deep. Falk conducted a brief study on the 


air gun's effect on fish. His results show a lethal 


radius for a 300 cubic inch gun to be between 2 and 5 feet. 


We have encouraged the’ use of this method wherever it is 
feasible and we feel quite confident that it has little 
or no effect on the fish in the area of its use. 

In September of 1974, a fish kil 
off Toker Point was reported to us. We investigated the 
report and found no sign of dead fish as the ice had 
formed before we had an opportunity to get out to the 


site. However, Mr. John Raddi, who initially found the 
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kill had collected several specimans , and these were sent 
to the Freshwater Institute in Winnipeg for autopsy. The 
results could not give a cause of death, however it did 
discount explosives as a possible cause. 

Tn January of 1975 another kill 
was reported off Atkinson Point and again samples were 
collected and sent out for autopsy. The examination of 
these fish failed to determine the cause of death ,but 
again discounted explosives. It is interesting to note 
that similar fish kills had been observed in the past by 
Mr. Raddi Kowalchuk and Mr. Charlie Gruben;both residents 
of Tuk and others. It appears that such kills may be a 
natural phenomenon. 

It has been reported that large 
number of fish may become subjected to a super-cooling 
effect when ice crystals form suddenly in the water. This 
cooling in turn causes the formation of ice crystals in 
the blood of the fish resulting in rupturing of blood 
vessels particularly in the gills. The samples which were 
sent to Winnipeg from Atkinson Point kill were examined 
for signs of this phenomenon. Although some minor ro pe el pi 
damage was noted the formation of ice crystals in the 
blood was discounted as the cause of death. The damage 
to the gills was attributed to post mortem effect. 

There had been an airgun seismi 
program off Toker Point prior to that kill being reported 
but our records do not show any programs off Atkinson 
Point. Our investigation of the operator who was working 


off Toker Point did not produce any evidence of the use 


of explosives and the operator assured us that airguns only 
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were used. 
I believe further study of the 


airgun's effect on fish are warranted. These should in- 
clude the use of arrays of guns as well as the single 
gun and the sub-lethal as well as the lethal effects on 
fash: 

At this point I would like to 
change the subject and go into the role of enforcement 
which is really the area that I'm most familiar with. 

The role of the Fisheries and 
Marine Service in the N.W.T. is a management/enforcement 
role. Traditionally, the management role was viewed as 
a research function and enforcement was seen as a tool 
of management. Now, I personally disagree with this 
philosphy and over the past few years I have been able 
to advance he-thea that enforcement is an integral gare | 


fa ESS cee 


primarily of enforcement officers, decisions regarding 
commercial quotas, catch and possession limits for angler 
and regulations quite often are made by the enforcement 


officers acting on advice of our professional staff with 


of management. The best conceived management program is 
18 only as successful as the enforcement staff's ability to 
| imptement it. Because our staff in the N.W.T. is made up 


the Freshwater Institute in Winnipeg. 

Part of managing any renewable 
resource involves the protection of habitat. Prior to 
1970 and 71, this was not a major part of the enforcement 
role, but as industrial activities such as oil and gas 
exploration, mining and highway construction increased, 


the need for active participation in the approval system 
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In chief 
became obvious. Consequently a major part of our activit- 
ies are now directed. to this field. 

The officers that are working 
in the N.W.T. are for the most part experienced in many 
diverse subjects. This experience has been gained through 
actual involvement with the development over the past 
four years and is a continuing growth fy Sen eae have 
been fortunate in experiencing a low incidence of staff 
turnovers and I attribute that to the dedication of the 
individuals involved, and to the flexible policies of 
this department. Although many people within our depart- 
ment dislike the police image, in fact our agency is a 
police force. The officers receive training in all aspect 
of crime investigation and legal procedures and a continu 
ing program of upgrading in this field is necessary. 

The Fishery Officer is called 
upon to investigate reports of pol ntion,. vi osgat ions oF 
fisheries regulations and violations of permit conditions 
and he is expected to take whatever action is called for 
quickly and efficiently often without the benefit of ad- 
vice from senior officers. If a prosecution is to be con- 
sidered, the evidence must be collected as soon as possibl 
after the violation occurs and it must be handled in a 
manner acceptable to the Courts. 

Te decision to institute pros- 
ecution proceedings is usually made by the investigating. 
officer. However in complex cases involving lab reports, 
photographic evidence, expert witnesses and statements 
and other documentary evidence the decision to prosecute 


is usually made in consultation with-the Chief of Enforce 
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ment. The decision is usually a complicated one to make 
with consideration given to all of the evidence involved, 
the applicable legislation, and a weighing of the alter- 
natives. This decision is never taken lightly. 

The objectives must always be 
foremost in the officer's mind. These are to protect the 
habitat and to ensure the continued well being of the 
resource. Constant surveillance is required to keep up 
with the many activities going on simultaneously through- 
out the year, and this requires a considerable budget for 
travelling, in most cases by charter aircraft. We make 
use of industry funded transportation and accomodation 
as much as is possible but independent funding is still 
required if thorough surveillance is to be maintained. 

Legislation generally trails 
industrial development, leaving the enforcement officer 
having to apply general legislation to specific problems 
which may not have been forseen when the legislation was 
enacted. A good example is the application of Section 33(P) 
of the Fisheries Act in cases involving oil spills. There 
are often many pieces of legislation which may apply in 
any given situation and it is necessary for the agencies 
involved to coordinate their approach to the problem. 
This has not been a serious problem to date, however I 
feel it should be porne in mind as new regulations are 
being considered. 

I also feel that government must 
address itself to cleaning up its own back yard as well 
as that of its industrial neighbours. There is some effor 


being made right now through controls of Federal facilities 
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In chies 
through the institution of the environmental assessment 
and review process and researchinto waste treatment of 
equipment for small communities but there are still exam- 
ples around of poor housekeeping by government agencies 
and Crown. corporations. Fuel storage facilities at DEW 
line sites for example were substandard as of last year. 
One fuel spill in Yellowknife in 1972, which continued 
to release oil into Great Slave Lake for three years in- 
volved aCrown Corporation, and on that case I was advise 
that I could not take legal action against the Crown 


corporation. The expense of clean-up was subsequently 


borne by government. I point these out because I feel that 


development along the Mackenzie is going to involve in- 
crease activity by Crown corporations , and right now 
they are in the position of holding a rather unique pos- 
ieionawith®regards*+to théetregubations that apply. Now, I 
feel that it is incumbent upon government to conduct its 
own affairs in an exemplary manner and to set the example 
for industry, and I think this generally has been accepte 
and is being put forward by the Federal Government. 

When drafting legislation which 
is®meant tofapply’toothe> iprotectionsof natural “resources 
from the side effectsof industrial development, I feel i 
is desir aple to separate the regulations according to 
the degree to which enforcement is to be carried out. 
For example, where technology is not yet available to 
completely remove specific substances from an effluent, 
regulations which strictly prohibit the discharge of that 
substance may not bedesirable . Alternatively a maximum 


concentration may be stipulated with a compliance sched- 
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1 ule to meet the ultimate desirable level. Another alter- 


2 native may be to issue guidelines for the interim period 


3 while research and development of treatment facilities is 


4 underway. 
5 Once regulations are passed they 
6 should be enforced impartially. The enforcement officer 


| must exercise some discretion in his investigation and 
8 preparation of the case but the decision as to whether 
9 to proceed with the prosecution should be a question of 
10 law, and not subject to the administrative or executive 
pie influence. The use of a threat to prosecute to achieve 


12 compliance by a violater in my mind, is synonomous with 


13 blackmail and denies the accused the right to defend him- 
14 self in a proper public forum, the Court room. On the othe 
15 hand, the public has a right to know what is happening and 
16 | that the agencies responsible for enforcement of the 


1? regulations are doing their jobs. 
18 Penalties provided for violation 
19 of some legislation are not usually a deterrant eS large 
20 companies. The Fisheries Act for example provides for 

Zo a $1000.00 fine for most offences and $5000.00 fine for 
22 offences against Section _33, the. pollution section. 

23 There is also the possibility of a charge on each day 


24)| the offence occurs or continues. The amounts of fines 





received to date have varied from a few hundred dollars 


26 to $10,000.00 which are not very significant in compar- 
oa ison to the profits of most large companies. The greatest 
28 deterrant is usually the public exposure that results 

wae from the case. Rather than raising the level of fines, 


30 however, I would prefer to see the Courts. order the offend- 
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er to cover the cost of clean-up and restoration or to 
contribute to the development of improved technology. 

Now, this philosophy may be 
over simplifying a complex problem but the objectives 
as I see it ee to have the administration of regulations 
as open as possible and to achieve a standard approach 
to justice which ensure the impartiality of the enforce- 
ment program. 

MR. BAYLY: Mr. Commissioner, 
that completes the evidence in chief, of Mr. Trudeau, and 
I notice that it's ten to five. In your hands sir, but 
it may be appropriate to commence the cross-examination 
tomorrow, unless it's likely that it could be completed 
this afternoon. 

MR. GOUDGE: I think it would 
be of assistance if we could break until tomorrow sir. 

THE COMMISSIONER: Yes, I 
think it would be helpful. It's a lot of worthwhile 
suggestions in Mr. Trudeau's evidence that apply to the 
work of the Inquiry and I think counsel might consider 
overnight the matters they wish to raise with them. 

MR. GOUDGE: Sir, may I simp 
pose ter us all sir, a question of how you wish to proce 
in the morning? Mr. Milne is returning I think to- 
morrow for the completion of his opdecmaene Chane 

MR. EVANS: . Are you aware of 
when Mr. Milne will be available? Will he be here first 
thing in the -oaneey 
MR. BAYLY: My understanding 


is that he's coming in on tonights plane, but I'll have 
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to have that confirmed. 


MR. GOUDGE: Perhaps then, 


gir we could take five minutes after the adjournment and 


counsel could get together and discuss the order for 


tomorrow. 


THE COMMISSIONER: Yes, you 


decide whether you want Mr. Milne to have precedence 


over Mr. Trudeau, or Mr. Trudeau have precedence over 
Mr. Milne. Just consider the convenience of these two 
gentlemen. That's the main thing. 

MR. GOUDGE: Yes sir. 

MR. BAYLY: 1 de jUSt (as) Soon 
have only one in dangling sir, if that-- 

MR. GOUDGE: We can talk now 
sireabouc. chat. 

MR. MARSHALL: | Mr. Commissioner, 
before we break I wonder if I could make a short announce 
ment. There has been a growing concern expressed by many 
about the adverse impacts of overeating, overdrinking, 
and under exercise by persons involved with this Inquiry. 
Now, these effects have been seen to be both cumulative 
and synergistic. Further it's been pointed out, particul- 
arly by Mr. Goudge that some involved with the Inquiry 
are becoming cranky. As a result some exercise seemed to 
be in order, and accordingly my secretary Miss Brissette 
has arranged for a volley ball court to be available at 
Grollier Hall on the boys side for eight P.M. this 
evening, and it is hoped that those, particularly the 
cranky members of the Inquiry eould attend forva Jittle 


work out. 
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In Ghiert 


MR. EVANS: We assume that 
Mr. Marshall will be in attendance. 
THE COMMISSIONER: Well, 


we'll adjourn until nine thirty then. 
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